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DEGENERATIVE CHANGES IN THE SKELETAL 
MUSCLES, PARTICULARLY IN INFEC- 
TIOUS DISEASES * 


BO STENSTROM 


STOCKHOLM, SWEDEN 


The changes in the skeletal muscles that I will discuss chiefly are 
waxy and fatty degeneration. 


WAXY DEGENERATION 


Waxy degeneration was described, although incompletely, as early as 
1841 by Bowmann, 1843 by Vogel and 1849 by Bengett. Rokitansky 
also described a muscular degeneration, probably of waxy nature, called 
by him colloidal metamorphosis. It was first through Zenker’s * classic 
work (1864) on waxy degeneration in typhoid fever that it became gen- 
erally known. Zenker considered the degeneration due to an invasion 
of albuminous substances from without. These substances were then 
supposed either to be broken up into granules (granular degeneration ) 
within the muscle fiber or, after complete penetration of this, to cause it 
to swell (waxy degeneration). 

Waldeyer and Erbst considered waxy degeneration a coagulation of 
muscle protein, especially myosin. 

Beneke * emphasized the fact that all muscles coagulate in rigor 
mortis. He saw the explanation in a separation of the proteins from the 
muscles. 

Nesti considered the degeneration to be due to injury to the contrac- 
tile substance in muscle fibers lying between healthy fibers and the typical 
degeneration after partial absorption of the injured tissues. 


*From the Pathological Department of Karolinska Institutet, Stockholm 
(Prof. F. Henschen). 

1. Zenker: Dissertation, Leipzig, 1864. 

2. Beneke, R.: Virchows Arch. f. path. Anat. 99:71, 1885; Verhandl. d. 
deutsch. path. Gesellsch. 16:403, 1913; Beitr. z. path. Anat. u. z. allg. Pathol. 
22:575, 1917; Miinchen, med. Wchnschr. 46:1303, 1918. 
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Thoma * and Weihl believed the degeneration to be due partly to 
mechanical causes and partly to disturbances in nutrition. Thoma, mak- 
ing observations on living frogs under the microscope, noted a waxy 
degeneration appearing in muscles of the tongue which he had irritated 
by means of a fine needle. 

An excellent interpretation of waxy degeneration was published by 
an American author, Wells.‘ By the experimental route, he came to 
the conclusion that the changes were brought about by lactic acid formed 
in the muscles. Bacteria and their toxins cannot by themselves give 
rise to degeneration, but they are the means of producing lactic acid in 
the muscle. Production and accumulation of large quantities of lactic 
acid may also be increased by a defective circulation through the injured 
muscles. 

A number of authors have recently described waxy degeneration in 
various disease conditions. Postmortem specimens of muscles from 
new-born children were investigated by Beneke, who found waxy degen- 
eration in all septic cases. Stemmler carried out systematic examina- 
tions of the muscles in twenty-five cases of infectious disease, and found 
waxy degeneration in all of them. Both Beneke and Stemmler found 
the greatest changes in the diaphragm, which is considered to be more 
disposed toward this degeneration than other muscles on account of 
its tension and continuous activity. According to these authors, the 
causative agent is probably some poison directly affecting the healthy 
fibrils. 

Since the great influenza epidemic of 1918, a great number of 
authors have described muscular changes occurring in this disease. 
These changes have consisted chiefly of waxy degeneration and hemor- 
rhages in the following muscles: rectus abdominis, the pectorals, the 
diaphragm and the cervical muscles (Oberndorfer,’ Schminke, Borst,° 
Siegmund,’ Marchand,* Schmorl, Askanazy,® Hedinger, Glaus and 
Fritzsche,’° Wegelin ™*). In regard to the localization, Kuczynski and 
Wolff ** point out that the additional demand made on the respiratory 


3. Thoma: Virchows Arch. f. path. Anat. 186:64, 1906; 195:93, 1909; 200:22, 
1910. 

4. Wells: J. Exper. Med. 11:1, 1909; Beitr. z. path. Anat. u. z. allg. 
Pathol. 21:945, 1912. 

5. Oberndorfer: Miinchen. med. Wchnschr. 30:811, 1918. 

6. Borst: Miinchen. med. Wchnschr. 48:1342, 1918. 

7. Siegmund: Med. Klin. 4:95, 1918. 

8. Marchand: Miinchen. med. Wechnschr. 5:117, 1919. 

9. Askanazy: Deutsches Arch. f. klin. Med. 61:118, 1898; Cor.-B1. f. schweiz. 
Aerzte 15:465, 1919. 

10. Glaus and Fritzsche: Cor.-Bl. f. schweiz. Aerzte 34:1121, 1918. 

11. Wegelin: Cor.-Bl. f. schweiz. Aerzte 49:1478, 1919. 

12. Kuczynski and Wolff: Ergebn. d. path. Anat. u. Pathol. 19:947, 1921. 
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muscles in these cases would play some part. These authors give as 
causative factors of the degeneration: “the external and internal 
asphyxiation,” the pathologic disintegration of the proteins brought 
about by influenzal toxins and perhaps by the increased function of the 
abdominal and cervical muscles and of the diaphragm occasioned by the 
pneumonic condition. Askanazy considered Zenker’s degeneration to 
be due to ecchymosis, and Siegmund and Koopmann,** to thrombosis in 
small muscular vessels. Utsumi described the changes in the skeletal 
muscles and peripheral nerves that occur during influenza. He found also 
waxy degeneration in almost every case; it was most pronounced in the 
abdominal recti, in the intercostal muscles and in the diaphragm. In 
1923, this author made a systematic study of the skeletal muscles in 
different diseases. He found waxy degeneration in a great many 
muscles in infectious diseases. According to Utsumi, the muscles in 
children usually show only slight changes and waxy degeneration is 
present occasionally. In some cases he found a certain parallelism 
between muscular and nervous changes, but as this was infrequent, he 
believes that some damaging agent affects the muscular system itself. 

I have examined the skeletal muscles in forty-seven patients that 
died from various diseases, of whom thirty-one were adults and sixteen 
children. In none of these cases was the degeneration absent altogether ; 
in only one or two cases did it fail to appear in some muscles. The 
greatest changes were usually found in the diaphragm. Contrary to 
Utsumi,’* I have not been able to find any obvious difference in the 
changes that occur during different ages. As the relation between 
parenchymatous degeneration and rise of temperature has recently been 
under discussion, and as the occurrence of morphologic changes result- 
ing from variations in the body temperature has become the subject of 
renewed observation (Fahraeus), I made an investigation to determine 
whether waxy degeneration has any connection with febrile conditions 
before death. As will be seen from the table, however, apparently the 
temperature of the patient does not have any influence on the occurrence 
or intensity of the degeneration. 


FATTY DEGENERATION 


Saikowski,’* in 1865, found fat in the diaphragm and heart in ‘cases 
of arsenical poisoning of short duration. Gies made similar observations 
in cases of the same condition but of longer duration. Rindfleisch and 
Ziegler considered fat in skeletal muscles to be pathologic. Erhardt,’* in 


13. Koopmann: Virchows Arch. f. path. Anat. 228:319, 1920. 

14. Utsumi: Verhandl. d. jap. path. Gesellsch. 10:169, 1920; Tr. Japanese 
Path. Soc. 11:42, 1921; 12:16, 1922; 13:96, 1923. 

15. Saikowski: Virchows Arch. f. path. Anat. 34:73, 1865. 

16. Erhardt: Beitr. z. path. Anat. u. z. alig. Pathol. 23:940, 1896. 
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1896, examined muscles from a rabbit with trichinosis and found fatty 
as well as waxy and hydropic degeneration. .On examination of muscles 
from patients with trichinosis, however, definite fatty changes were not 
found. 

Askanazy and others describe fatty degeneration of the skeletal mus- 
cles in exophthalmic goiter, and similar changes have been described by 
Langhans in cretinism and by Arnold in acromegaly. Askanazy con- 
sidered the changes toxic in nature; according to Lemke, they were due 
to toxin produced by the thyroid. 

Wahlbaum *’ found fatty changes in the skeletal muscles of children 
with rickets, he does not infer, however, that there is any relation 
between the two conditions, as he found similar changes to the same 
extent in children not affected with rickets. The latter, however, were 
not normal children, as they all had died from some infectious disease. 
Wahlbaum found, as Hansemann did previously, fat in the levator pal- 
pebrae muscles in about 90 per cent of all cases examined by him and 
fatty changes in the skeletal muscles in about 40 per cent. The fatty 
degeneration was supposed, to some extent, to be dependent on the 
amount of work carried out by the individual muscles. This, however, 
is not true of the myocardium and diaphragm. In the latter organ, 
Wahlbaum found fat in only five of fifteen cases, and in only small 
quantities. 

The occurrence of fatty changes in the muscular fibers after division 
of the nerve of the muscle has been described by several authors, such 
as Ricker and Ellenbach.’* Disturbances in the circulation are given 
as the probable explanation. 

Zipkin *® and Langhans *° found fatty changes in all the muscles 
after division of the cervical part of the spinal cord. The former author 
also found fat in skeletal muscles in a case of pneumonia and empyema. 

Hester ** found fat in the skeletal muscles in tuberculosis, abscesses, 
colitis, enteritis, sarcoma, pneumonia, etc.; he points out that the fat 
drops are to be seen particularly about interstitial fatty tissue. From 
his experiments, he concluded that fat was split up by the normal tissue 
fluid and that the normal muscle fibers, when surrounded by an abund- 
ance of such fat, were capable of accumulating more fat. 

According to Albrecht, fatty degeneration is due to an excess of those 
liposomes that occur particularly in the cytoplasm of muscles. 

Fischer,”* in 1903, described a case of diabetes in which pronounced 


17. Wahlbaum: Virchows Arch. f. path. Anat. 158:170, 1899, 

18. Ricker and Ellenbach: Virchows Arch. f. path. Anat. 158:199, 1899, 
19. Zipkin: Virchows Arch. f. path. Anat. 185:478, 1906. 

20. Langhans: Virchows Arch. f. path. Anat. 149:155, 1897. 

21. Hester: Virchows Arch. f. path. Anat. 164:293, 1901. 

22. Fischer: Virchows Arch. f. path. Anat. 172:30, 1903. 
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lipemias occurred. Fat was found also, among other places, in the myo- 
cardium and in the skeletal muscles. 

Keinarth,** in examining normal muscles for fat, found fat drops 
in muscles from various animal fetuses and full-grown animals. In 
man, Keinarth is said to have found fat in muscles from two executed 
persons as well as from two patients suffering from typhoid fever and 
meningitis, respectively. The fat was always between the fibrils and in 
a granular arrangement around the nuclei. In the two executed per- 
sons, the fat was within the muscular fibers and seen only with an 
immersion lens, being particularly noticeable at the polar ends of the 
nuclei. It may be questioned whether these really were fatty granules ; 
judging from the description, it would seem more likely that it was 
brown pigment. 

Ishida ** gives an account of the occurrence of iron, microscopically 
demonstrable, as well as ferrous pigment in cross-striated muscles. The 
pigment, shown to originate from muscle hemoglobin, was observed in 
atrophic muscles. In nearly all the cases examined, there was in addi- 
tion more or less fatty degeneration. The muscles were taken from 
persons who had died from a great variety of diseases. The muscles 
that had undergone most marked fatty changes, however, seemed to 
have been those from persons with infectious diseases, although great 
changes were noticed also in pernicous anemia, cancer, and other con- 
ditions. The diaphragm was generally the seat of the greatest changes. 
Waxy degeneration has also been observed in a good many such cases. 

In 1918, Lipskra and Mlodowskra ** gave an account of the relation 
between the glycogen and fatty contents in the muscles in the following 
words: “Das Mengenverhaltnis der beiden im Skelettmuskulatur vor 
kommenden Stoffe ist im gesunden Korper wohl fast ausschliesslich 
von der Art der Ernahrung abhangig, in dem Fettnahrung besonders 
zur Fettspeicherung, vorwiegende Kohlehydratnahrung hingegen beson- 
ders zur Glykogenspeicherung fihrt. Immerhin kann, bei letzerer 
Ernahrungsart, wie Befunde bei Ratten und Kaninchen lehren, durch 
Fettsynthese auch eine ganz erhebliche Fettablagerung im Muskel 
zustandekommen.” (The proportion of these two substances which 
are formed in skeletal musculature depends in a healthy organism almost 
entirely on the nature of the diet. A diet composed chiefly of fats 
causes especially an accumulation of fat; a diet composed chiefly of car- 
bohydrates causes especially a deposition of glycogen. A carbohydrate 
diet may also result in a considerable deposition of fat in the muscles, 
depending on fat synthesis, which has been shown in experiments on 
rats and rabbits.) 


23. Keinarth: Dissertation, Freiburg, 1904. 
24. Ishida: Virchows Arch. f. path. Anat. 210:67, 1912. 
25. Lipskra-Mlodowskra: Beitr. z. path. Anat. u. z. allg. Pathol. 64:18, 1917. 
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Utsumi found fatty degeneration of the diaphragm and of the 
gastrocnemius muscle in influenza. He says that such changes occur 
in skeletal muscles in other infectious diseases, and considers them to 
be due to disturbances of the metabolism in the muscle fiber itself. 

Kolodny has based his work, “Ueber die Verfettung der willkir- 
lichen Muskulatur” (1922), on the examination of about 200 cases of 
a great many different diseases. Fatty degeneration was found in the 
diaphragm in 55.7 per cent, in the tongue in 28.5 per cent, in the psoas 
in 17 per cent and in the perineal muscles in 1 per cent. In agreement 
with Lubarsch, Kolodny is of the opinion that absence of fat in the 
muscles is to be considered normal. In support of this assumption, he 
states that in fatty degeneration of muscles he has nearly always found 
similar changes in the myocardium and liver, and further, that such 
changes are almost never found in cases of sudden death (accidents, etc. ). 
According to the same author, fatty degeneration is more common in 
the more active muscles, occurs in increasing quantities with age and is 
most frequent in chronic disease with serious circulatory disturbances. 
In the latter cases, he found fatty degeneration in muscles in 86.6 per 
cent and in diseases of the lungs and bronchi in 62 per cent. No rela- 
tion seemed to exist between fatty degeneration and the general state 
of nutrition, and it was often accompanied by brown atrophy and waxy 
degeneration. 

Fatty degeneration is mentioned as occurring in acute yellow atrophy 
of the liver by a great many authors, such as, Wagner,”° Schultzen, 
Riess, Paulitzski, Huber, Herxheimer.*’ 

Case 23 in the table was that of a man, aged 36, who had had pro- 
gressive muscular atrophy since the age of 17. He died from vitium 
cordis. At autopsy, changes in the nervous system were not found. 
Of the muscles, the following were found to be atrophic, all bilaterally: 
pectoralis major and minor, subscapularis, rhomboids, latissimus dorsi, 
biceps brachii, coracobrachialis, triceps, brachioradialis and gluteus 
maximus. 

Briefly, the following are the changes observed in this disease: In 
addition to atrophic changes, fatty and waxy degeneration has frequently 
been observed. In most cases, however, the patients have succumbed 
from some intercurrent infectious disease. Preisz, Pappenheimer,”* 
Pick, von Werdt,”® Erb, Steinert and Versé found waxy degeneration 
but no fatty degeneration, which was described also by Miinzer and 
Meyer. In my case there was moderate waxy degeneration in most 
muscles and fairly marked fatty degeneration. 


26. Wagner: Deutsches Arch. f. klin. Med. 34:520, 1884. 

27. Herxheimer: Ergebn. d. path. Anat. u. Pathol. 8:625, 1902; Beitr. z. 
path. Anat. u. z. allg. Pathol. 72:56, 1923. 

28. Pappenheimer: Beitr. z. path. Anat. u. z. allg. Pathol. 44:430, 1908. 

29. Von Werdt: Frankfurt. Ztschr. f. Path. 2:577, 1908-1909. 
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In forty patients examined, fatty changes were not found in eight, 
of whom three had had tuberculosis, three pneumonia, one sepsis and 
one marasmus. In all the remaining cases the muscles had undergone 
more or less fatty degeneration, the individual muscle fibers generally 
being filled with fat granules of fairly small size. One or several appar- 
ently unchanged fibers, or fibers in which there are only waxy changes, 
are usually found between those that have undergone fatty degeneration. 
Sometimes the fatty granules may be seen within the flasklike swellings 
of the waxy fibers. Among the aforementioned muscles taking the 
stain for fat, seventeen were from persons over 50 years of age, of 
which sixteen showed fatty degeneration. Nine specimens were from 
persons between 50 and 20 years of age, of which seven had fatty 
degeneration. In a boy, aged 15, there were fatty changes in two 
muscles of three examined, and a child, 4 years old, had only slight 
fatty degeneration in the diaphragm. There were fourteen infants, and 
fatty changes were present in nine; a small amount of fat was found 
in four cases and in only one group of muscles. 

In twenty-five of thirty-three instances, fat was found i in the skeletal 
muscles, myocardium, liver or kidney. 

No particular muscle seemed to be preferred, except perhaps the 
diaphragm ; the intercostal muscles were often affected, but the pectoral 
and the sternocleidomastoid rarely.. In all except two cases, waxy 
changes existed together with the fatty degeneration; this type of 
degeneration alone was present in two muscles. 

There does not seem to be any connection between the fatty degener- 
ation and the general state of nutrition. Further, this degeneration seems 
to occur more frequently in older persons; it occurs in 88.4 per cent of 
adults and in 62.5 per cent of children and infants. As examples of a 
marked degree of fatty degeneration may be mentioned cases 28, 16, 34 
and 46, and as examples of cases in which tatty changes were not 
found, cases 8, 24, 25, 36, 38, 41. 


DISTRIBUTION OF FATTY DEGENERATION IN CASES 
EXAMINED BY AUTHOR 


In the cases in which I had an opportunity to make an examination, 
fatty changes were found in various diseases as follows: 

Tumors: Two cases, 1 and 6, both showed a fairly general marked 
fatty degeneration. Fat was not found in one of the muscles examined 
in both cases, and fatty degeneration was present in the internal organs. 

Tumor and Pneumonia: Four cases (4, 14, 15, 31); an almost 
general, fairly marked fatty degeneration of the muscles was present in 
addition to fatty changes in the internal organs. 

Tumor and Sepsis: One case (17); a fairly slight fatty degenera- 
tion of the muscles was present. 
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Pneumonia: Six cases in adults (3, 5, 18, 25, 26, 27) and seven 
in children and infants (32, 35, 36, 39, 40, 13, 44) ; in the former group, 
two showed a general, fairly marked fatty degeneration. In one of 
these, the liver also showed similar changes. Three cases were entirely 
free from fat. In one case there was fatty degeneration in two muscles 
and none in two others. Case 32, that of a boy, aged 4, was almost free 
from fatty changes. Of the group of infants, one case showed fairly 
marked degeneration and one a moderate degeneration ; in the remain- 
ing cases there were almost no changes of this kind. Independently of 
this, there were occasionally fatty changes in internal organs. 

Sepsis: Seven adults (8, 9, 13, 16, 21, 22, 28) and three children 
and infants (33, 43, 45) ; in the former group, there was fairly marked 
to marked fatty degeneration. In all of the cases there were fatty 
changes in some internal organ. A 2 year old boy showed fairly marked 
fatty degeneration and two infants were almost entirely free from fat. 

Sepsis and Pneumonia: Five cases from adults (2, 10, 11, 29, 30) 
and one infant (46) ; in the former group, the fatty changes were some- 
what unevenly distributed in the different muscles, but in no case were 
they absent altogether. There were no demonstrable concurrent changes 
in the internal organs. Case 46, that of a boy, aged one-half month, 
showed exceedingly marked fatty degeneration in all muscles examined. 

Miliary Tuberculosis: Two infants (34, 38) ; one showed consider- 
able fatty changes; the other, none. 

Tuberculous Enteritis: One case (19); there was fatty degenera- 
tion of the diaphragm only. 

Atrophic Liver and Pneumonia: One case (7); there was fairly 
marked fatty degeneration; the diaphragm, however, was free from 
degenerative changes. 

Diabetes Mellitus: One case (24) ; fatty changes did not occur in the 
muscles, but there were changes in the myocardium and liver. 

Muscular Atropht: One case (23); there were fairly marked 
changes in most muscles. 

Marasmus: One case (41) in an infant; fatty changes were not 
seen. 

Debility and Pneumonia: One case (47) in an infant; six muscles 
examined, one showed moderate fatty degeneration, as did the liver. 

Apparently, definite relation does not exist between fatty degenera- 
tion and any particular disease. In tumors, however, fatty degeneration 
apparently occurs frequently; in the septic cases of the series, it was 
constant. 

PIGMENT 


Brown pigment around the poles of the nuclei occurs only in 
advanced age, being fairly common after the age of 50. In the case of 
a sailor, aged 43, however, who died from amebic dysentery, pigment 
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was present in fairly great quantities. This man had always been 
engaged in hard work and showed considerable wasting before death. 
Concurrent atrophy of muscular fibers could not be demonstrated; on 
the contrary, these were of greater width than normal fibers. The 
term “brown atrophy” would therefore seem inappropriate in such cases. 

The technic used was the usual one, except that, to avoid shrink- 
age, etc., the preparations were fixed on paper prior to the treatment 
with formaldehyde; in some cases they were fixed on cardboard by 
means of fine wires. The frozen sections were stained with scharlach 
R and Weigert’s hematoxylin; the paraffin sections, with van Gieson 
or hematoxylin-eosin. 

For the sake of comparison, the myocardium, liver and kidney were 
examined also in some cases. It was found that fatty degeneration in 
muscles is generally accompanied by similar changes in internal organs. 
As instances in which only muscular degeneration occurred may be 
mentioned cases 10, 11, 29, 30 and 35. The following cases showed 
fatty changes of the internal organs, but not any in the muscles: 24, 25, 
39, 19. 


Note.—In the September, 1926, issue of the Arcuives Forbus gave an account 
of degeneration and regeneration of the abdominal recti in pneumonia. Almost 
all of the pictures of degeneration described by him accord well with the observa- 
tions I have made, not only in pneumonia but also in many other diseases. 


SUMMARY 


The skeletal muscles were examined in forty-seven cases of differ- 
ent diseases at various ages with regard to waxy and fatty degeneration 
and to brown pigmentation ; in all, they proved to be more frequent and 
general than hitherto known. 

More or less waxy degeneration was found in all cases, most marked 
in the diaphragm, but without distinct difference for various age groups 
and without any relation to the degree of fever. 

More or less pronounced fatty degeneration was found in thirty-two 
of forty cases. The diaphragm was possibly a little more often the 
seat of the changes than the other muscles. In almost every case, waxy 
degeneration was present also. There was not any obvious relation to the 
general individual state of nutrition. In eighty-eight adults, 4 per cent, 
fatty degeneration was observed. Any distinct relation between spe- 
cial diseases and muscular fatty degeneration was not established, but 
in cases of tumor the degeneration seems to be frequent and in cases of 
sepsis in adults it is constant. Often there is fatty degeneration of the 
heart, liver and kidney at the same time. 

Brown pigmentation was found only in muscles of persons over 50 
years of age. 
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. 
TasL_e 1.—Summary of the Cases * 
Temp. Waxy Fatty Fat in 
—-o OF Mus- De- De. —-—-—+* -——~A 
State of De- Dura- cles gen-Brown gen- Myo- 
Nutri- grees, tion, Exam-era- Pig- era- car- Kid- 
Case Age Sex tion Cc. Days Diagnosis ined tion ment tion dium Liver ney 
1 8 F Wasted .. .. Cardio-arteriosclerosis, D ++ ++ ++ ++ +++ ++ 
earcinoma of rectum, I-C ++ — ++ 
general anemia SM + _- =— 
2 82 M Very 38-39 3  £4Purulent prostatitis, D ++ ++ 
wasted cystopyelitis, bron- I-C + —_ 
chopneumonia P ++ + 
S-M ++ ++ 
R++ + 
3 72 M_~ Ordi- 40 5 Arterionephrosclerosis, D ++ — + 
nary (about) confluent pneumonia, I-C ++ — ++ 
cerebral hemorrhage P ++ — +++ 
SM + — + 
RE+ — ++ 
4 77 M Wasted 39 7 Cardio-arteriosclerosis, D ++ ++ + - a 
(about) hypopharyngealear- I-C ++ ++ + 
cinoma, acute double S-M + a a 
pneumonia R + + + 
5 76 F Wasted 39 4 Encephalomalacia, D ++ — +++ 
(about) bronchopneumonia I-C ++ — ++ 
SM + + + 
R oa - + 
6 72 F Stout 0 0 Cardio-arteriosclerosis, D ++ — ++ + 
carcinoma of lO ++ — ++ 
pancreas 4 + - a 
SM + — + 
tl -_ = 
7 72 F  Ordi- 39 4 Cardio-arteriosclerosis, D ++ — +++ — + 
nary ‘subacute atrophy of I-C + — +++ 
liver, broncho- P - — ++ 
pneumonia wY + — +4 
8 70 M Wasted 38 3 Cardio-arterionephro- D ++ 0 
(about) sclerosis, purulent I-C 0 0 0 
parotitis,encephalo- P ++ 0 + 
malacia SM ++ 0 + 
9 69 *F Ordi- 40 2 Cardio-arterionephro- D ++ 0 4. 4 4. 1 
nary (about) sclerosis, chronic pur- I-C + 0 + 
ulent cystitis, right SM + Oo ++ 
purulent parotitis, R + 0 + 
tabes dorsalis 
10 68 M Wasted 39 7 Cardio-arteriosclerosis, D +++ + (+) 0 0 0 
(about) catarrhal pneumonia, I-C + + 0 
purulent pros- P ++ + -- 
tatitis SM + 0 + 
R 0 0 0 
11 6 M _ = Ordi- 39 8 Brachial phlegmonous D +++ 0 + 0 0 0 
nary (about) erysipeias, broncho- I-C ++ 0 + + 
pneumonia P + 0 + 
SM 0 0 0 
R + 0 0 
@  -O wisn. ~ .. Tuberculous pericar- D ++ 0 
ditis, double pneu- I-C + 0 
monia, acute pur- P 0 0 
ulent appendicitis SM + 0 
S-hy + 0 
R + 0 
13 6 F - Stout 38 30 Arteriosclerosis, facial D ++ 0 +4 
(about) erysipelas lO + - + 
P + + oe a 
S-M + 0 0 
R - 0 
14 65 Very 3y 2 Cardio-arteriosclerosis, D ++ ++ + + oo 0 
wasted(about) right catarrhal pneu- I-C ++ ++ 44 
monia, bilateral, pur- S-M ++ ++ 4+ 
ulent pyelonephritis, R ++ ++ 0 


ulcerative carci- 
noma of uterus 





* D indicates diaphragm; I-O, intercostals; P, pectoralis major; S-M, sternocleidomastoid; 
R, rectus abdominis; I-p, iliopsoas; S-hy, sternohyoid: The degree of degeneration is shown 
thus: (+), slight; +, moderate; ++, fairly marked; +++, very marked; absence of changes, 
0 or —. 
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TABLE 1—Summary of the Cases—Continued 








Temp. Waxy Fatty Fat in 
eo Mus- De- De- 
State of De- Dura- cles gen- Brown gen- Myo- 
Nutri- grees, tion, Exam-era- Pig- era- car- Kid- 
Age Sex tion Cc. Days Diagnosis ined tion ment tion dium Liver ney 


6 M i ééVery 38 6 Cardio-arterionephro- D ++ +++ .. + 
wasted(about) sclerosis, catarrhal I-C ++ 0 
pneumonia, bilateral S-M -+ 
hypernephroma R ' ~ 
Wasted 38 30 Gangrene of maxillary D tte 
(about) antrum, diphtheria, I-C + 
ulcerative colitis, S-M (+) 
fibropurulent R (+) 
peritonitis 
M 
R 


Wasted 39 14 Cardio-arteriosclerosis, 
(about) left renal tumor, Ss 
purulent pyle- 
phlebitis 


Wasted 38 6 Acute and chronic pul- D 
(about) monary tuberculosis, I-C 
right purulent 
pneumonia s§ 


D 


Wasted 0 Pulmonary tuberculo- D 
sis, tuberculous ulcers I-C 
of intestines S-M 


Wasted .. .. Acute and chronic pul- D 
monary tuberculosis I-C 

and tuberculous ulcers S-M 

of intestines R 


Wasted 39 30 Amebic dysentery, right D 
(about) pulmonary abscess, I-C 
liver abscess R 


Wasted 40 7 Multiple septicinfarcts D 
(about) of lungs, tuberculous I-C 
bronchial glands = 


t++ ocos ++0 +4+4++: 


oooo 


Wasted 0 Progressive muscular S-M 
dystrophy 
I 


Serrat. 
Biceps 
Deltoid 
Vast. fem. 
Sartor. 
Gastrocn. 


Diabetes mellitus, at- S-M 

rophy of pancreas, I-C 

tuberculosis of R 
cervical glands 


Wasted 4 7 Right pneumoniaand D 
(about) right fibrinous -C 
and hemorrhagic 
pleurisy 


ooscoco 


Ordi- 39.5 Right pneumonie 
nary (about) influenza 


Wasted 39 Catarrhal pneumonia, 
(about) acute coloproctitis 


Very 40 Sepsis. endocarditis, 
wasted(about) right tonsillar 
abscess 


Ordi- 3s Chronie fibrous and 
nary (about) acute ulcerative endo- 
carditis, bronchopneu- 
monia, embolic ‘ 
focal nephritis 
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Taste 1—Summary of the Cases—Continued 











Case Age 
30 «21 
31 16 
32 4 
33 2 
3 «(6.5 

mo. 
3D 6 
86 O55. 
37 4.5 
38 4 
39 3 
40 3 
41 2 
42 1:5 
43 1 
44 1 


Temp. 
—_— 
Stateof De- Dura- 


Nutri- grees, tion, Exam- era- Pig- era- car- Kid- 
Sex tion Cc. Days Diagnosis ined tion ment tion dium Liver ney 
M Wasted 3 3  =Septic peri itis, D +++ 0 ++ 0 0 0 
(about) acute pu tpros- I-C + 0 0 
tatitis, acute fibrino- S-M — 0 0 
purulent peritonitis, R 0 0 0 
gangrenous bron- 
chopneumonia 
M Wasted Cerebraltumor,mor- D ++ 0 (+) 
billi, broncho- IC ++ O ++ 
pneumonia R 0 0 
M Wasted 39.5 Acute fibrinous pleur- D (+) 0 (+) 0 - 0 
(about) itis, broncho- IC ++ 0 0 
pneumonia S-M (+) 0 0 
R + 0 0 
M_  Ordi- 39 5 Subacute phlegmonin D + 0 0 +++ 
nary (about) pectoralis major (right) IC ++ 0 ++ 
and phlegmonous P ++ O ++ 
mediastinitis R ++ O +++ 
M = Ordi- 39 7 Tuberculosis of medi- D - O +++ +4 +4++ +44+ 
nary (about) astinal glands,gen- I-C + 0 +++ 
eral tuberculosis, P +++ 0 ++ 
tubereulous men- SM + 0 
ingitis R + 0 ++ 
I-P (+) 0 a 
F  Ordi- Rickets, pneumonia D ++ O + 0 0 0 
nary IC ++ 0 (+) 
P ++ O +++ 
R+++ 0 — 
Ip + 0 (+) 
Mo Ordi- 40 15 Pneumonia,fibrinous D + 0 0 0 0 0 
nary (about) tis and IC + 0 0 
pleuritis (left) P 0 0 0 
S-M 0 0 0 
R 0 0 0 
Ip + 0 0 
F Wasted 40 3 Debility, pharyngitis, D ++ 0 ~ 
(about) left-sided pleuritis P a 0 
S-H (+) 0 
R ++ 0 
Ip + 0 
M Wasted 38 14 Miliarytubereculosis, D ++ 0 0 
(about) tuberculous IC + 0 0 
meningitis Ip + 0 0 
F Wasted Purulent pneumonia, D ++ 0 0 + +++ + 
fibrinopurulent IC ++ 0 0 
pleuritis P +++ O 0 
SM ++ 0 0 
R ++ 0 0 
Me Ordi- 40 8 Bronchitis and diffuse D ++ 0 0 ++ + 
nary (about) bronchiolitis IC + 0 0 
P (+) O 0 
SM ++ 0 0 
R _ 6 0 
M Very 0 0 Pyloriespasm,maras- D ++ 0 0 0 
wasted mus, catarrhal IC + 0 0 
pharyngotracheo- P ++ O 0 
bronchitis SM ++ 0 0 
R (+) 0 0 
Mo Ordi- 39 Purulent pharyngo- D +++ 0 0 
nary (about) tracheobronchitis, S-M + 0 0 
bronchopneumonia R ++ 0 (+) 
I-p (+) 90 
M Wasted 38.5 7 Necrosisumbilici, acute D ++ 0 0 0 + + 
(about) fibrinopurulent IC ++ 0 0 
peritonitis S-M (+) 0 0 
R ++ OO (+) 
F  Satis- Subf. 14 Mucopurulent bron- D ++ O 0 
factory chitis IC ++ 0 + 
P a 0 ~ 
Ip + 0 + 


Mus- 


Waxy Fatty 
De- De- 


cles gen- Brown gen- Myo- 
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TABLE 1.—Summary of the Cases—Continued 








Temp. Waxy Fatty Fat in 
—-eF Mus- De- De- -——— 
State of De- Dura- cles gen- Brown gen- Myo- 
Nutri- grees, tion, Exam- era- Pig- era- car- Kid- 
Case Age Sex tion C. Days Diagnos's ined tion ment tion dium Liver ney 


4 % M_  Ordi- 38 14 Sepsis umbilici, retro- D ++ 0 0 0 0 0 

nary (about) peritoneal abscess, P (+) 0 0 

purulent ileofemoral S-M 0 0 0 

arthritis R 0 0 

I-p 0 0 
0 
0 
0 
0 
0 
0 





46 % M  Satis- 88 2 Infected umbilicus, 
factory(about) purulent pharyngo- 
tracheobronchitis, 

bilateral pneumonia 


— 


nm 
Deway 


on 
—) 
++t+++ +4+4++++ +0 


~~ 


~ 


% F Very a a Congenital debility, 
wasted hemorrhagic 
pheumonia 


woo 


—_ 7 
The 
Oe ie 
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DIFFUSE TUMORS OF THE LEPTOMENINGES 


TWO CASES IN WHICH THE PROCESS WAS REVEALED 
ONLY BY THE MICROSCOPE * 


CHARLES L. CONNOR, M.D. 
AND 

HARVEY CUSHING, M.D. 
BOSTON 


In the literature dealing with brain tumors, one finds numerous 
reports of cases in which there has been a more or less widespread 
dissemination of the growth through the leptomeninges. Ordinarily, 
the primary lesion which has served to inoculate the spaces is readily 
determined. Thus, the meninges in the vicinity of a glioma of the 
cortex may be thickly matted together by an obvious local invasion of 
tumor cells; in other cases, more or less distant and easily discernible 
implantations of tumor growth may be plastered over the cerebrum, 
cerebellum or spinal cord. 

In certain rare cases, however, the primary lesion may be so minute, 
and the meningeal infiltration so thinly spread, as to be invisible to the 
naked eye. Under these circumstances the tumor may be disclosed 
only after a microscopic examination of the tissues. Without such. an 
examination the first of the two cases herewith reported might have 
gone on the hospital records as one of “brain tumor suspect—probable 
cerebral arteriosclerosis,” and the second as one of “pseudo-tumor 
cerebri,” both being equivocal classifications intimating that a lesion 
clearly accounting for the clinical symptoms had not been found. 


Case 1.—A man past middle age with obscure meningeal symptoms. Cerebral 
arteriosclerosis the only gross postmortem observation. Histologic disclosure of 
unsuspected meningeal invasion by tumor. 

Henry S., aged 63, of Swedish descent, a laster in a shoe factory, was 
admitted on Nov. 19, 1925, with the following history: 

Clinical History—In the latter part of September, 1925, he had been obliged 
to cease work because of dizziness, weakness and indefinitely localized pains in 
the joints, chest and abdomen. Four weeks later, on October 20, he was admitted 
to the Brockton Hospital in a semistuporous condition, with a temperature of 
101.6 F., high systolic blood pressure and symptoms indicating some intracranial 
disorder. The urine contained a trace of albumin, pus cells and, on several occa- 
sions, many hyalin and granular casts. His condition was ascribed to vascular 
hypertension and chronic nephritis. 

On five occasions between October 23 and November 15 a lumbar puncture had 
been performed. The fluid on each occasion was straw colored, with an exception- 
ally high initial pressure varying from 290 to 430 mm. The Wassermann reaction 





* From the Surgical and Pathological Departments of the Peter Bent Brigham 
Hospital. 
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from both the spinal fluid and the blood proved negative. On November 9, there 
was an outcrop of thoracic herpes zoster. He grew progressively worse, became 
incontinent, incoherent and uncooperative, and was transferred to the Brigham 
Hospital for neurologic study. 

Physical Examination.—On admission this revealed little more than had already 
been observed. The patient was somewhat emaciated and semicomatose, with a 
herpetic eruption over the right costal margin, a mild chronic nephritis and a 
blood pressure of 185 systolic and 100 diastolic. A stiff neck, a positive Kernig 
sign and considerable rigidity of the upper extremities were observed. The pupils 
were dilated, at times unequally so, and without reaction. The eyegrounds were 
negative except for marked arteriosclerosis. Roentgenograms of the skull were 
negative. 

Lumbar puncture showed yellow, slightly turbid, opalescent fluid, alcohol 
+++; ammonium sulphate ++; red blood corpuscles 48,000; white corpuscles 
35; polymorphonuclears 30 per cent; large mononuclears 50 per cent; small 
mononuclears, 25 per cent; no bacteria; Wassermann reaction negative; colloidal 
gold curve 2151051. The fluid was sterile. This observation, in the absence of a 
history of a recent faulty lumbar puncture, suggested that there might be an 
absorbing meningeal hemorrhage possibly from a ruptured mycotic aneurysm or 
subdural hematoma. 

Discounting the blood tinged fluid, however, a differential diagnosis lay between 
cerebral arteriosclerosis, tumor, encephalitis and meningitis of unknown origin. 

Because of the obscurity of the case and the absence of pressure signs opera- 
tion was not undertaken. Without any essential modification in the symptoms 
the patient’s condition went from bad to worse during the succeeding three weeks. 
He finally became cyanotic, breathed stertorously, and died on December 3. 


Autopsy.—This was restricted to an examination of the head. The 
brain was removed by Dr. Davidoff after it had been fixed in situ with 
intracarotid injection of a 10 per cent solution of formalin. The cerebral 
surface showed a number of minute ecchymotic spots which were visible 
through the dura. There was not, however, evidence of any recent 
extravasation in the subarachnoid space. The convolutions were normal 
in appearance and the leptomeninges did not show any evidence of 
thickening or other abnormality. The vertebral and basilar arteries 
were sclerosed and tortuous. 

A series of coronal sections disclosed nothing more than a few minute 
ecchymotic spots in the white substance of the cerebellum (fig. 1). 
These spots were supposed to have been agonal in occurrence and were 
thought in al! probability to be associated with the evident arteriosclerosis. 

Under the impression that the case was one of vascular disease 
rather than of tumor, and because of Dr. Bailey’s absence, the brain 
was transferred from the neurosurgical laboratory to the pathologic 
department for further study. 


Pathologic Report (Dr. Connor).—The brain, as received, had been cut in 
several coronal planes. There was no evidence of tumor or of other gross 
lesion on the surface, apart from a considerable sclerosis of the basilar vessels 
and a possible slight flattening of the convolutions. A few tiny hemorrhages were 
present in the dura at the base. 
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Further coronal sections were made without additional information, aside from 
a rather indefinite obscuration of the usual markings in the left cerebellum in the 
region below and lateral to the dentate nucleus in which a few punctate hemor- 
rhages were present (fig. 1). 

Routine blocks from the cortex, basal -ganglia, pons and cerebellum were 
taken for microscopic examination. The selection was made somewhat hap- 
hazard as they were not expected to reveal any definite pathologic lesion. It 
consequently was a surprise to find a uniform, diffuse thickening of the basilar 
meninges produced by an infiltration which bore a superficial resemblance to a 
mononuclear cell reaction to infection ‘(fig. 2). Moreover, in certain of the cere- 
bellar gyri penetrating as far as the granular layer were numerous small peri- 
vascular accumulations of similar cells (fig. 3). 

Further sections of the brain were then made, particular attention being paid 
to the cerebellum in which the process seemed to be most active. Though a 
definite primary focus of tumor could not be found, having the microscopic 





es a 


Fig. 1 (case 1).—Showing the only macroscopic observations, namely, small 
ecchymotic spots in the substance of the cerebellum; these proved to be con- 
tiguous to the primary tumor, but tumor cells were not found in or surrounding 
the hemorrhages. 





sections as a guide, tiny masses of what might be tumor were made out with 
difficulty near the cerebellar borders with a hand lens. These scattered areas 
showed up only as fine mottlings and were scarcely to be distinguished from the 
normal brain. The meninges, however, could be seen to be thickened, chiefly in 
an area passing forward over the anterior part of the cerebellum along the 
superior cerebellar peduncles toward the pineal region. 

Finally a large number of blocks were taken for microscopic examination. 
From first to last some 90 were cut, comprising all parts of the brain. Sections 
were stained with eosin-methylene blue, Giemsa’s stain, phosphotungstic acid- 
hematoxylin, Hortega’s fourth variant for neuroglia, Cajal’s stain for nerve fibers 
and Perdrau’s method for connective tissue. Among the larger blocks, one 
included half of the cerebellum and another the pons and peduncles at the level 
of the pineal body. Other sections were taken from along the brain stem, optic 











Fig. 2 (case 1).—The meningeal invasion bears a striking resemblance to an 
infectious meningitis. Eosin-methylene blue stain. 80. 





Fig. 3 (case 1).—Showing tumor invasion of meninges and also presence of 
tumor cells along the perivascular spaces of the lower cerebellar lobule. 
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chiasm, fifth nerve and ganglion, Pacchionian bodies, medulla and various places 
along the ventricular system. The description will be condensed as much as 
possible in the following paragraphs. 

Histopathologic Report—The chief perivascular accumulations of tumor cells 
in the brain substance were ultimately found to lie in the molecular layer of 
the anterior surface of the cerebellum, in the tonsil and in the gray matter 
below the dentate nucleus. The largest single accumulation (fig. 4) lay in 
the region of the foramen of Luschka and borders on the lateral diverticulum 
of the fourth ventricle on the left. The tissues around this area of chief 
involvement showed congestion and moderate degeneration. The adjacent 








Fig. 4 (case 1).—The chiefly involved area of the cerebellum lies just beneath 
the dentate nucleus bordering on the lateral recess; this is considered to be the 
probable source of the adjacent meningeal infiltration. Hematoxylin and eosin 
stain. > 20. 


meninges were thickened with tumor, which was continuous with that in the 
brain substance around the vessels. The flocculus beneath this nodule, and 
the tonsils above and medial to it, showed strands and clumps of perivascular 
tumor cells. 

The perivascular involvement was chiefly confined to the smal‘ vessels of the 
molecular layer of the cerebellum, and only here and there extended to the granular 
layer and still more rarely to the white substance. The tumor cells had prac- 
tically not provoked any reaction on the part of the surrounding tissues. In 
certain areas the cells of Purkinje were separated and showed slight swelling 
indicative of impending degeneration. Hemorrhage had not occurred in the 
vicinity of the tumor; necrosis was not seen, arid lymphocytes were not present. 
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From this, its presumed primary source, the tumor which had so extensively 
invaded the cerebrospinal spaces could be traced by serial sections. It had 
passed forward for a short distance in the fourth ventricle along the choroid 
plexus where the cells were intimately intermingled with the capillaries and stroma 
of the plexus. It extended along the meninges over the tonsils and uvula, and 
followed the perivascular spaces into these structures. Thence it spread forward 
in the spaces enveloping the superior cerebellar peduncles, the colliculi and pineal 
body. It was present in the choroid plexus of the suprapineal recess of the third 
ventricle, and at the anterior termination of the iter, though the latter apparently 
was not blocked. From this central region it spread down on both sides around 
the cerebral peduncles and the pons. It also passed upward and backward, around 
the superior border of the cerebellum, and spread out over this structure in thin 
sheets. It extended forward to involve the meninges around the optic tracts and 
chiasm, the trigeminal root and semilunar ganglion. It covered the cerebral cortex 
at the hippocampus and passed into a sulcus inferior to the left lateral ventricle. 
It had not spread for any distance ovér the cerebrum. Sections from the lateral 
and superior surfaces of the cerebral cortex, from the pacchionian accumulations, 
from the optic nerves and from the medulla did not show any tumor. 

The spread of tumor cells was therefore chiefly confined to the posterior and 
basilar meninges in the space between the temporal lobes from the clava of the 
medulla posteriorly to the pituitary gland anteriorly. In its manner of invasion 
and disposition the growth behaved much as would a basilar meningitis. 


Comment.—The cytological details of the growth were primarily 
studied with the special stains already mentioned. As they occurred 
in the meninges (fig. 5), the tumor cells were of moderate size, round, 
oval or elongate, with abundant clear cytoplasm and a round or oval 
nucleus, rarely a nucleolus, the nuclear clumps being scattered and 
forming no particular pattern. On first appearance they suggested the 
cells of a meningioma (dural endothelioma), and the process was 
interpreted as a spreading endotheliomatosis which had originated in 
the perivascular expansions of the leptomeninges and had secondarily 
“infected” the cerebrospinal fluid pathway. 

Though this, our first conception of the process, proved to be correct, 
we were temporarily led to distrust the diagnosis, since the cells were 
found to show an intercellular substance composed of fine and coarse 
wavy fibrillae (fig. 16). When stained with Hortega’s fourth variant 
these fibrillae were at first mistaken for glial fibrillae, but further study 
has led us to believe that actual glia fibrillae (disclosed by neutral 
ethyl violet-orange G), are rare and can usually be seen to project into 
the meninges from the subpial fibrillary glia. The fibrillary material 
proper, as was shown by Perdrau’s method, consisted almost exclusively 
of reticulum lying in intimate contact with the cells and collagenic 
fibers (fig. 6). 

The case, therefore, as was our first impression, proved to be one 
of diffuse basilar endotheliomatosis due to an invasion of the cerebro- 
spinal pathway, with tumor cells originating from the adventitial sheath 
of the blood vessels. 
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Fig. 5 (case 1).—Meningeal tumor from surface of brain stem, showing char- 
acter of neoplastic cells; the free lying endothelial cells at the left, the brain te 
the right and a layer of collagenic tissue between should be noted. Neutral ethyl 
violet-orange G. 400. 

















Fig. 6 (case 1).—Meningeal tumor showing reticulum in intimate contact with 


neoplastic cells. Perdrau’s method. > 400. 
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While this brain was being studied in the pathologic laboratory the 
combination of circumstances which led to its transfer from the neuro- 
surgical laboratory was repeated, namely, the transfer of another brairi 
which in gross showed no evidence of tumor, though an operation had 
been performed for such. It also proved histologically to have a menin- 
geal tumor invasion. 


Case 2.—A child with a definite cerebellar syndrome. Operation with negative 
results. Death four weeks later, with autopsy. Provisional diagnosis “pseudo- 
tumor cerebri;” histologic disclosure of meningeal gliomatosis. 

Howard T., aged 11, an American schoolboy, was admitted, April 27, 1926, 
referred from the Children’s Hospital by Dr. Bronson Crothers because of rapidly 
failing vision and with the diagnosis of cerebellar tumor. 

Past History—The patient was one of a large family and had never been 
particularly vigorous. He had had measles at the age of 6, three attacks of 
tonsillitis and an attack of otitis media; he had also had periodic attacks of 
vomiting since early infancy. 

Present Illness—This began in September, 1925, seven months before admis- 
sion, when the child began to complain of pain in the lumbar region and coccyx. 
He continued to attend school in spite of oncoming headaches, vertigo and some 
unsteadiness. Finally, one day, he was sent home because of projectile vomiting 
while in class. The symptoms grew progressively worse and for the few weeks 
before admission he had been confined to bed with increasing headaches, vomiting, 
ataxia and failing vision. For a time he had diplopia, but this disappeared when 
vision failed completely in the right eye. 

Physical Examination.—The boy was undeveloped and poorly nourished though 
mentally alert and cooperative. The head gave a cracked pot sound on percussion. 
The roentgen ray showed slight separation of the sutures; also deepened convolu- 
tional impressions with an enlarged sella suggesting hydrocephalus. There was a 
bilateral choked disk of about 3 diopters, with marked secondary atrophy. Vision 
was greatly reduced, with total amaurosis in the right eye. This eye tended to 
turn outward and upward with an obvious squint. 

He was unable to walk without support because of staggering, and in the 
Romberg position he would fall backward. There was marked hypotonia and 
incoordination. Nystagmus was not present. 

A median cerebellar, possibly fourth ventricle tumor, was suspected. 

On May 1 a suboccipital exploration was performed; the ventricular fluid 
was small in amount and not under tension. On exposing the cerebellum a slight 
foraminal herniation was disclosed. To reduce the tonsils fully and get a good 
view of the fourth ventricle the laminae of the atlas had to be removed. The 
arachnoid apparently was not thickened. The calamus scriptorius and lower 
angle of the fourth ventricle were to all appearances normal. 

The ventricular fluid proved to be normal, clear, colorless and without cells; 
globulin 0; colloidal gold curve, negative; total protein from 9 mg. to 100 cc. 

There were no surgical complications; the wound healing was perfect. 
Nothing, however, was gained by the operation, not even the usual palliative 
benefits of a suboccipital decompression. Though postoperative bulging of the 
wound indicating tension was not observed, the headaches continued, the child 
became completely blind, vomiting persisted, and the neck tended to be retracted. 
Had there been fever, a tuberculous meningitis might have been suspected. Finally, 
on June 4, a month after the operation, a sudden convulsion ended the story. 
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Autopsy.—lIn this case a complete postmortem examination was held. 
This showed merely a slight early bronchopneumonia and a chronic otitis 
media on the right side. The brain was removed by Dr. Davidoff after 
the usual fixation in situ with 10 per cent formalin. The cerebrum 
showed no convolutional flattening. The superficial leptomeninges were 
smooth and glistening, and were regarded as being normal everywhere. 
The cerebellum, however, appeared to be distinctly large, and it was 
thought that sections would surely reveal a gross tumor. 











Fig. 7 (case 2).—Cerebellum and leptomeninges infiltrated with tumor cells. 
Eosin-methylene blue stain. > 80. 


Nevertheless, when the brain was sectioned no tumor was found. 
The ventricles were not dilated, and the general markings appeared 
normal in all respects. A series of thin coronal sections were taken, 
and the only apparent abnormalities were: (1) a possible grayish 
thickening of the leptomeninges in the region of the velum interpositum ; 
and (2) a hemorrhagic spot partly obscuring the left dentate nucleus. 
Blocks of tissue were taken from these regions for study. If they had 
shown nothing beyond some thickening of the meninges the case would 
have gone on record as an example of “pseudo-tumor cerebelli.” 


Histopathologic Report (Dr. Connor.)—The original blocks of tissue sub- 
mitted for study showed, in the leptomeninges, thin sheets of cells which were 
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undoubtedly tumor (fig. 7). These cells were comparatively small, were round or 
oval, and. contained round nuclei. The nuclear chromatin was somewhat scattered 
and formed no particular pattern, and nucleoli were rarely present. The 
cytoplasm was small in amount, stained blue in eosin-methylene blue prepara- 
tions, and occasionally also with phosphotungstic acid-hematoxylin. 

In the cerebellum itself the tumor was infiltrating along the perivascular 
spaces, and appeared as small groups of cells in the molecular layer, and, in 


places, even in the granular layer. Cells were not present in the white matter, 


and tumor cells were nowhere abundant. 








Fig. 8 (case 2).—A small mass of tumor projecting into the fourth ventricle; 
the lesion is in almost the same situation as the primary area of tumor involve- 
ment in case 1 (fig. 4). Phosphotungstic acid-hematoxylin stain. 20. 


In view of the foregoing observation some thirty blocks of tissue were sub- 
sequently taken for study. These included the following regions: the cerebellum, 
including various parts along the fourth ventricle; iter and peduncles; roof and 
floor of iateral ventricles; medulla; cortex of otcipital lobes; thalamus and third 
ventricle ; optic tract; optic chiasm; olfactory bulb; pituitary body. 

Tumor was present in the greatest abundance in the left cerebellum near the 
lacteral diverticulum of the fourth ventricle, where a small microscopic nodule, 
doubtless the primary tumor (fig. 8), projected into the ventricle for a short 
distance. Beneath it the flocculus, and above it the tonsil, were both widely 
infiltrated with tumor cells. This was almost the exact location of what was 
taken to be the primary focus of tumor in case 1. 
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The meninges covering the medulla, the cerebral peduncles, the third ventricle, 
the optic tracts and chiasm, and the olfactory bulbs were invaded by tumor 
cells. Most of the sections from the cortex showed small amounts of tumor 
in the perivascular spaces, the heaviest infiltration being in the region of the 
right thalamus. 

Sections stained with phosphotungstic acid-hematoxylin, with Hortega’s 
fourth variant for neuroglia and with Cajal’s nerve fiber stain, revealed a few 
fibrils that could be interpreted as neuroglia (fig. 17), and frequent anastomosing 
cytoplasmic branches typical of neuroglia cells. 


Comment.—The tumor was not a sarcoma, not an epithelial tumor and 
not an endothelial tumor, either in type of cell or in behavior. Its 
distribution and apparent point of origin bore a striking resemblance 
to case 1, but cytologically the lesion was composed wholly of undifferen- 
tiated cells of the type designated in the clinic as a medulloblastoma. 


DISCUSSION OF CASES 


The cerebrospinal fluid spaces apparently may become inoculated 
by malignant cells of various type. The process at least has been 
variously described as carcinomatosis, sarcomatosis, gliomatosis and, 
more rarely, endotheliomatosis of the meninges. The literature abounds 
in descriptions of such lesions though it is often difficult or impossible 
to determine just what may be the actual nature of the tumor cells 
the author is describing." 

With but few exceptions the meningeal involvement in all of the 
sixty-four cases which have been reported in the literature, has been 
associated with a definitely recognizable tumor nodule either primarily 
intracranial or metastatic. Usually both the tumor and the spread of 
the growth in the meninges were grossly apparent. In a few cases 
the primary growth was surprisingly small in consideration of the 
extensive meningeal involvement; in some instances it was never dis- 
closed ; ? and in the cases here reported it was of microscopic size and 
only identified after a prolonged search. 

Whether a primary and spreading tumefaction which arises de novo 
in the meningeal spaces ever occurs may well be a matter of considerable 
doubt. Certainly if such a process is possible the only cells which 
could participate would be the mesothelial cells which line the cerebro- 
spinal fluid channels and play an important role as macrophages within 


1. A recent article, containing a comprehensive bibliography of the subject 
with the analysis of seventy-six cases, has recently been written by Oscar 
Schuberth. Schuberth, Oscar: Ueber diffuse Sarcomatosis und Gliomatosis in 
den Meningen des zentralen Nervensystems, Deutsche Ztschr. f. Nervenh. 
93: 34-58, 1926. 

2. This, for example, was true of the case described by Hans Kaiser. Kaiser, 
Hans: Ueber primare diffuse Sarcomatose der Leptomeninges des Gehirns und 
Riickenmarks, Beitr. z. path. Anat. u. z. allg. Pathol. 62:265-284, 1916. 











OF LEPTOMENINGES 385 





CONNOR-CUSHING—TUMORS 











these fluid spaces. It is well known that these latter cells may form the 
basis of neoplastic formations producing the so-called dural endo- 
theliomas which in this clinic are termed “meningiomas.” But these 
are usually isolated and relatively benign lesions and even though they 
may infiltrate the meninges locally and may recur after operation they 
have never been known to infect the meningeal spaces in the manner 
under discussion. It was for this reason that particular interest was 
felt in the first case herein reported when the microscope disclosed 
what might be called a “meningiomatosis” (endotheliomatosis) of the 
leptomeningeal pathway. 
We have been able to identify in the literature only three or four 
examples of a process corresponding to or comparable with that found 
in our case 1. One of them from this clinic has been studied in detail 
recently by B. M. Fried, and recorded * as an example of true “‘sarco- 
matosis”—a term, as should be emphasized, which, for want of proper 
differential stains, has been heretofore loosely and inaccurately employed. 
Fried’s case and those of Cassirer and Lewy (case 1),* of Markus ® 
and possibly also of Schaede (case 1)* and of Nonne* appear to be 
the only authentic examples of what would deserve, on histogenetic 
grounds, the designation sarcomatosis, mesotheliomatosis or menin- 
giomatosis. The similar ways in which the perivascular spaces are 
primarily affected by the neoplasm in case 1 of this report and in the 
cases reported by Cassirer and Lewy and by Markus are shown in 
figures 9, 10 and 11. 
Obviously, many of those who in the past have reported examples 
of meningeal invasion by tumor have had misgivings as to the precise 
histogenesis of the lesion. It is equally apparent that many of the ) 
cases which confuse the literature of the subject might have been . 
shown to be actual gliomatosis, had proper differential stains been 
successfully employed. 




























3. Fried, B. M.: 
205-17 (Feb.) 1926. 

4. Cassirer, R., and Lewy, F. H.: Zwei Falle von flachen Hirntumoren, 
Ztschr. f. d. ges. Neurol. u. Psychiat. 61:119-145, 1920. 

5. Markus, O.: Ein Fall von diffuser Sarkomatose der Pia Mater, Arch. f. 
Psychiat. 51:322-33, 1913. 

6. Schaede, G.: Ueber diffuse Geschwulstbildung in der Pia Mater, Ztschr 
f. d. ges. Neurol. u. Psychiat. 6:96-124, 1911. 

7. Nonne, M.: Ueber diffuse Sarkomatose der Pia Mater des ganzen Cen- 
tralnervensystems, Deutsche Ztschr. f. Nervenh. 21:396, 1902. We have doubts 
of this case, though the author ascribes the tumor to the perithelium of the blood 
vessels of the pia. He makes the curious statement that “Der subarachnoidal- 
Raum war iiberall frei von Neubildung, wie auch das aiissere Blatt der Arach- 
noidia.” The paper is important in that it apparently is the first report of 
a carefully studied case in which a primary tumor nodule was not disclosed. 


Sarcomatosis of the Brain, Arch. Neurol. & Psychiat. 15: 
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In a recent article on the subject of “leptomeningeal sarcomatosis” 
by Ford and Firor,* four personally observed cases are reported, one of 
them, as mentioned in a footnote, having subsequently been proved to 
be glioma. Their other three cases, indeed, may be regarded as doubt- 
fully “sarcomatous,” as the authors are compelled to admit, no tissues 
having been taken for examination in one of them. 

The impression seems to be gaining ground that the majority of the 
cases which have been described as sarcomatosis of the meninges are, 
in reality, gliomas—in other words, that they represent an invasion of 
the meninges by tumor which has originated in the brain tissues. This 








Figure 10 


Fig. 9—The characteristic type of multiple perivascular origin of the neoplasm 
in our case 1, compared with the case described by Cassirer and Lewy. 

Fig. 10.—From the case described by Cassirer and Lewy; comparison should 
be made with figure 9. 


does not necessarily mean that glial fibrils are always to be identified 
to justify the term meningeal gliomatosis ; for certain of the tumors, as 
has been found to be true, for example, in Spiller’s * case, prove to be 
gliomas of ependymal origin, which should be recognizable by the 
morphology and arrangement of the cells and by the presence of 


8. Ford, F. R., and Firor, W. M.: Primary “Sarcomatosis” of the Lepto- 
meninges, Bull. Johns Hopkins Hosp. 35:65-75, 1924. 

9. Spiller, W. G.: Gliomatosis of the Pia and Metastasis of Glioma. J. Nerv. 
& Ment. Dis. 34:297-302, 1907. 
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blepharoplasten, as Bailey has made clear in papers dealing with these 
particular tumors.'® From the experience of this clinic, however, the 
ependymomas, although they may reimplant themselves in the cerebro- 
spinal pathway, are much less likely to spread widely through the lepto- 
meninges than a far more common form of glioma, which has been 
made the subject of special study by Bailey and Cushing ** and called 
by them medulloblastoma. 

These particular tumors, which most commonly occur in childhood 
and take their origin from the roof of the fourth ventricle, often reach 
a large size and fail to infect the meningeal spaces even after successive 
surgical operations resulting in incomplete extirpations. However, they 

















Fig. 11 (from Markus, for comparison with figs. 9 and 10).—Showing (a) the 
same type of multiple primary perivascular cell accumulations in the cerebellar 
cortex; (b) similar cells heaped up on the surface and strands of the pia 
arachnoid. 


sometimes do infect the spaces (though rarely so early as in our case 2) 
with a resultant spread of the tumor either as a diffuse process, or 
as more or less scattered nodules of the lesion, which become implanted 
here and there in the pathway of the circulating fluid. Because of 
the characteristic architecture and the frequent absence of demonstrable 


10. Bailey, P.: (1) A Study of Tumors Arising from Ependymal Cells, Arch. 
Neurol. & Psychiat. 11:1-27 (Jan.) 1924. (2) Quelques nouvelles observations de 
tumeurs épendymaires, Ann. d’anat. path. 2:481-512 (Nov.) 1925. 

11. Bailey, P., and Cushing, H.: Medulloblastoma Cerebelli: a Common Type 
of Midcerebellar Glioma in Childhood, Arch. Neurol. & Psychiat. 14:192-223 
{Aug.) 1925. 
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glial fibrils, these lesions have in the past often been called neuro- 
blastomas by certain pathologists. The tumors, however, are believed 
to originate from an anlage of undifferential cells, and since actual 
nerve elements are rarely demonstrable, an occasional glial cell being 
much more often found, they may be regarded as potentially glial rather 
than neural; they certainly are not mesoblastic. The majority of the 
cases reported in the literature as meningeal sarcomatosis have, there- 
fore, in our opinion, been examples of invasion of the meninges by 
undifferentiated round cells from a lesion of this sort, which repre- 
sents a true tumor of the primitive neuroglia and cannot in any sense be 
regarded as a sarcoma. 








Figure 12 Figure 13 


Fig. 12 (case 1).—Showing that the tumor cells form a sort of excrescence 
from the adventitia of the vessel. Hematoxylin and eosin stain. 850. 

Fig. 13 (case 2).—The tumor cells have infiltrated the normal perivascular 
sheath of the vessel. Hematoxylin and eosin stain. > 850. 


Naturally out of a large number of these tumors there will be some 
in which the cells have undergone differentiation with the production of 
glial fibrils. An assemblage of nine examples of this condition of 
meningeal gliomatosis has been made in a second paper by Firor and 
Ford,’? with the inclusion of two personally observed examples; and 


12. Firor, W. M., and Ford, F. R.: Gliomatosis of the Leptomeninges, Bull. 
Johns Hopkins Hosp. 35:108-11, 1924. 
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Brannan in a more recent article has added still another."* One gains 
the impression from both of these articles that their authors incline to 
what is distinctly our own view ; namely, that diffuse tumor invasion of 
the meninges—the so-called “tumor meningitis’—is, in the long run, 
glial in origin, and that the designation of diffuse sarcomatosis for the 
process is, in the majority of cases, a misnomer. 

Comparative Notes on Our Two Cases.—It is apparent, from even 
a superficial examination of the two cases which form the basis of this 
report that, in spite of their similarities in point of origin and manner 
of spread, they are histogenetically and histologically quite different. 


Figure 14 Figure 15 


Fig. 14 (ease 1).—Each cell is surrounded by reticulum, the whole being an 
overgrowth of the adventitia. Perdrau’s method on Zenker-fixed tissue. < 850. 

Fig. 15 (case 2).—The adventitia is normal, the cells lying free in the peri- 
vascular space. Perdrau’s method. Zenker-fixed tissue. >< 850. 


In case 1 there is no primary solid mass of tumor in the brain sub- 
stance, and even where the lesion is most dense (fig. 4) it still retains 
its perivascular arrangement. In case 2, on the other hand, there is in 
the same region near the flocculus a solid nodule of tumor, which pro- 
jects into the ventricle (fig. 8). 


13. Brannan, D.: Secondary Gliomatosis of the Leptomeninges, Am. J. Path. 
2:123-36, 1926. 
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It is interesting to note that both of these tumors took their origin 
from the developmentally complicated region near the recess of Luschka. 
The two areas from which tumors such as peritheliomas, papillomas 
and medulloblastomas appear most commonly to arise are (1) in the 
neighborhood of the flocculus at the lateral outlets of the fourth ventricle 
and (2) in the midline just over the calamus at the foramen of 
areas whose complicated structure might possibly favor 





Magendie 
developmental anomalies. 

The first tumor is unmistakably a primary overgrowth of the adven- 
titial cells of the vessels nourishing the granular layer of the inferior 
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Figure 16 Figure 17 
Fig. 16 (case 1).—Elongated cells intimately intermingled with fibrils of col- 
lagen and reticulum, probably also fibroglia. Hortega’s fourth variant. >< 850. 
Fig. 17 (case 2).—Rounded cells with delicate cytoplasmic processes rarely 
heavily impregnated. Hortega’s fourth variant. >< 850. 


folia of the flocculus and is not a secondary involvement of the peri- 
vascular spaces, from without inward. On the contrary, the meningeal 
involvement would appear to be either coincidental or secondary. 

In the second tumor, on the other hand, an early meningeal infection 
by tumor cells has led to a secondary retrograde infiltration of the 
perivascular spaces. 

For purposes of comparison, sections taken across the. perivascular 
spaces in the two tumors may be put side by side (figs. 12 and 13). 
In figure 12, from case 1, the tumor cells may be seen taking their origin 
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as a nodule from the adventitia of the blood vessel. In figure 13, from 
case 2, there is unquestionably a perivascular retrograde invasion from 


the cerebrospinal spaces inward. 

The difference, not only in the relation of the tumor cells to vessel 
but also in the nature of the tumor cells themselves, is better shown 
by Perdrau’s method. Thus in figure 14 each cell is seen to be sur- 
rounded by reticulum, which advocates its adventitial origin, whereas in 
figure 15, from case 2, the cells do not have any reticulum and the 


adventitia is normal. 








Figure 18 Figure 19 
Fig. 18 (case 1).—The tumor stops where the intima pia becomes perithelium. 
Methylene blue eosin. > 150. 
Fig. 19 (case 2).—Tumor spreading from meninges along perivascular space 
and breaking out of this to spread diffusely in cerebral tissue. Hematoxylin and 
eosin stain. 150. 


The diffuse tumor in the meninges is also quite different in the two 
cases. The first tumor (fig. 16) is composed largely of elongated 
cells with sausage-shaped nuclei, there being numerous collagenous and 
reticular fibrils between the cells and intimately associated with them. 

In contrast, the second tumor (fig. 17) is composed of rounded cells 
with small heavily staining nuclei with scanty cytoplasm. Only occa- 
sionally does one see delicate cytoplasmic processes, a few of which can 
be stained by phosphotungstic acid-hematoxylin or by Hortega’s fourth 
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variant. In this case, collagen and reticulum can be identified only in 
the walls of the blood vessels and in the large strands of the 
leptomeninges. 

Over the cerebral cortex also the two tumors behave quite differently. 
The first tumor (fig. 18) does not secondarily penetrate into the peri- 
vascular spaces, though the overlying meninges may be heavily infected. 
On the contrary, the cells of the second tumor (fig. 19) not only do 
so penetrate into the perivascular spaces, but also may be seen even 
to break out of them, so as to spread diffusely in the cerebral substance. 

In the first case, in short, it is evident that the tumefaction of the 
adventitial cells of the vessels (the perithelium of Eberth or the peri- 
vascular sheath of pia arachnoid) occurs in multiple foci independently, 
and is found in areas apart from the diffuse meningeal involvement, 
which in all likelihood has originated from some one of these perivascular 
foci, a condition to which Cassirer and Lewy called attention. In the 
second case the tumor represents a small primary glioma composed of 
undifferentiated cells allied to the medulloblasts which form the nervous 
tissue. Early in its growth this tumor has broken into and infected 
the meninges, the cells having secondarily backed up in many places 
into the perivascular spaces connected with the cerebrospinal fluid 
pathway. 

SUM MARY 

1. Two diffuse tumors of the meninges which differed greatly in 
their microscopic structure have been described. In neither case was 
a primary tumor visible to the naked eye, and without microscopic 
examination both might have been recorded as examples of pseudotumor 
cerebri. 

2. The first of these tumors represents a true sarcomatosis (endo- 
theliomatosis) of the meninges, the primary lesion apparently being 
multiple and affecting the adventitial or perivascular sheaths of the 
cortical blood vessels. Exceedingly few examples of a tumor of this 
nature have been described clearly. 

3. The second tumor represents a far more common process, and 
represents an invasion of the leptomeningeal spaces by largely 
undifferentiated embryonic cells (medulloblasts). As these primitive 
round cells, commonly miscalled sarcoma cells, tend to undergo a 
certain degree of differentiation and when properly stained show 
occasional neuroglial fibrils, a condition deserving the designation 
meningiogliomatosis is the consequence. 

4. The primary origin of both of these tumors was in the region 
of the flocculus, an area which appears to be a favorite point of origin 
for neoplastic lesions. 








FEVER WITH RENAL CARCINOMA * 


DANIEL NICHOLSON, M.D., M.R.C.P. 
WINNIPEG, CANADA 


Fever is not generally regarded as a symptom of renal tumor. If 
a patient with renal or abdominal symptoms has fever, that sign usually 
removes early new growth from the differential diagnosis. This is con- 
trary to fact, because there is abundant evidence that fever does occur 
in uncomplicated new growth, although not as frequently as in inflam- 
matory disease. 

The occurrence of fever in malignant disease was the subject of a 
recent article by Briggs,’ in which he not only reviewed medical records, 
but also analyzed 238 of his own cases, comprising various types of 
malignancy in every part of the body. Fever was present in 38 per cent 
of his own cases, and in 45 per cent of all cases in which ulceration of 
the new growth had taken place. In his article, ulceration of a new 
growth was classed as a complication. No mention was made of kidney 
tumors in the original observations, but there was a six line reference to 
an article by Marsh? on fever in two cases of sarcoma, one of the 
kidney and the other of the femur. 

The most instructive reference on this subject is given by Israel,’ 
who quoted figures from 146 cases of kidney and suprarenal tumors, 
which he removed by surgical operation. Of the uncomplicated cases, 
fever was present in 8 per cent. In his discussion as to the cause he 
says, “One does not yet know what the fever-exciting, noxious agent 
is. Degeneration resulting from bacteria action, which readily plays a 
role in stomach, bowel, and uterine tumors, is out of the question in 
the wholly aseptic tumors, of the kidney and adrenal. Necrobiosis which 
occurs in all malignant tumors, should not bear the burden because fever 
is not always present. The cause of the fever must be looked for either 
in the rapid growth of the tumor cells or the destruction of normal tis- 
sue. The first is for many reasons the more probable.” The temper- 
ature fell to normal in five cases when the tumor was removed. In some 
of the others, it remained above normal because metastases appeared. 
According to Israel, all these facts leave no doubt that the fever 


*From the Departments of Pathology of the University of Manitoba and 
the Winnipeg General Hospital. 
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depended on the new growth. He did not differentiate the various types 
of malignant kidney tumors on which these observations were made. 

Voelcker * said that fever was not infrequently observed in malig- 
nant hypernephromas. It often lasted a week, with evening rises of 
from 100.5 to 102 F. Cases are known in which fever was the first 
recognizable feature of the illness, so that it had the character of an 
early sign. In speculating as to the cause, Voelcker refers to the 
absorption of albumin bodies produced by the process of involution. 
He also mentioned as a possibility that inflammation of the pelvis of 
the kidney plays a role, because this structure is often invaded by plugs 
of necrotic new growth. 

Great size and the rapid growth of hypernephromas were factors 
associated with fever, according to the observations of Berg.® 

The frequency of fever associated with hypernephromas was the 
subject of a recent article by Castafio.® Of his series of seven kidney 
tumors, six were hypernephromas. In three of the cases, there had not 
been any symptoms from the urinary tract; chills were present in two, 
and irregular fever alone was present in one. The fever, intermittent in 
type, appeared early and would be the only symptom for a time. In each 
case it subsided after nephrectomy. 

All these observations afford ample proof that fever occurs in 
uncomplicated kidney tumors, but the following case is cited to illus- 
trate how, when no palpable mass is present, an increase of temperature 
may obscure the diagnosis of renal neoplasm. 


REPORT OF CASE 


History—A trained nurse, aged 38, had always enjoyed good health with the 
exception of having had a gastric disorder at the age of 20. This complaint was 
diagnosed as gastric ulcer. A gastro-enterostomy was performed, and after about 
a year’s illness, the patient recovered. She was of the angular type, tall and thin. 

In the fall of 1918, following hard work at military nursing, an osteo-arthritis 
of the tarsal bones developed. As treatment for this in March, 1919, an arthro- 
desis was performed, and plaster casts were applied. During her two months’ 
stay in the hospital, there was not any fever. 

In March, 1920, she suffered from discomfort in the abdomen for two or 
three days. This suddenly developed into a severe pain which was not relieved by 
hot applications. The temperature rose to 104 F., and afternoon elevations con- 
tinued for two weeks. There was marked tenderness, particularly on the right 
side. She recovered after three weeks’ illness. 


4. Voelcker, F.: Die Neubildungen der Niere, in Kraus and Brugsch: 
Spezielle Pathologie und Therapie inner Krankheiten, Berlin, Urban & Schwar- 
zenberg, 1920, vol. 7, p. 653. 

5. Berg, A. A.: Malignant Hypernephroma of the Kidney, Its Clinical Course 
and Diagnosis, with a Description of the Author’s Method of Radical Operative 
Cure, Surg. Gynec. Obst. 17:463-71 (Oct.) 1913. 

6. Castafio, C. A., and Risolia, A. J.: Kidney Tumors, Semana méd. 1:989 
(May 24) 1923 abstr., J. A. M. A. 81:1730 (Nov. 17) 1923. 
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The next illness was in September, 1920, when she complained of headaches, a 
metallic taste in the mouth, urinary frequency and pain in the right loin. Exami- 
nation showed a systolic murmur at the cardiac apex, the lungs clear, some 
epigastric tenderness but no mass. The temperature ranged from 99 to 101 F. 

Examination.—During October, a thorough examination was made. The heart, 
lungs, pelvis, cystoscopic and pyelographic examinations gave negative results. 
All laboratory tests gave negative reactions except one urinalysis, which showed 
numerous red blood cells. The phenolsulphonphthalein dye excretion test was only 
22 per cent in two hours. One day only 15 ounces (444 mg.) of urine were 
passed. The daily temperature was above 100 F. in the afternoons, and she had 
vague pains in the shoulders, knees and toes. 


Treatment and Course—In November, weakness and dizziness came on. Pain 
in the right loin was moderate, but there was no tenderness. A rough systolic 
murmur was now noticed. The first sound was encroached on but no distinct 
presystolic murmur was present. A provisional diagnosis of subacute endocarditis 
was made. In two weeks the patient was feeling better. The heart sounds were 
vigorous and the murmur slight. There was not any cough or sputum. The 
urine output varied from 16 to 30 ounces (473 to 887 mg.) daily. Slight but 
constant tenderness was present on deep pressure just below the right costal 
margin. After deep inspiration the bulk of the right kidney seemed increased 
and displaced downward, but the tenderness described was above and nearer 
the midline. For this reason, the gallbladder was suggested as the origin, 
although the proximity to the aorta may have accounted for the sensitiveness. 

In February, after eleven months of suffering from abdominal pain and gen- 
eral weakness, the roentgen ray revealed a broadening of the hilum shadows of 
the lungs. Careful examinations had previously failed to reveal any cause of the 
illness. She now began to feel exhausted and generally ill, although she kept 
going about. An afterncon temperature of from 100 to 102 F. was an almost daily 
occurrence. 

In September she again entered the hospital, complaining of severe headache 
and pain in the right shoulder and in the chest. For eighteen months, she had had 
an afternoon fever almost daily. Roentgen-ray examination now showed an 
increase in the hilum shadows and a number of annular opaque areas in the chest, 
particularly in the right side. A diagnosis of Hodgkin’s disease was made, and 
roentgen-ray treatment was given, but without benefit. 

By November a moderate degree of secondary anemia had developed, and she 
received a blood transfusion. Weekly attacks of abdominal pain occurred which 
could be controlled only by morphia. After November, her condition rapidly 
became worse. She complained of intense abdominal pain and inability to void 
urine at times. She was troubled with falling sensations and dizziness. Occa- 
sionally the extremities became cold and clammy. On January 11, she died. 
There had been no increase in temperature for the last forty days of her illness. 

Clinical Summary.—Almost continuous fever, with intermittent abdominal pain 
and general weakness in a woman, aged 38, remained undiagnosed for eleven 
months, in spite of careful examination. Roentgen-ray examination then showed 
a widening of the lung hilum. Seven months later, eighteen months after the 
onset of the illness, annular opaque areas appeared in the lung and a diagnosis 
of lung tumor, probably Hodgkin's disease, was made. Fever had been present 
almost continuously for twenty months. 

Autopsy—Autopsy showed an emaciated body with some edema about the 
ankles and feet. 
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Opening of the abdominal cavity revealed that the omentum was puckered in a 
knot and adherent to the underlying structures 5 cm. above and to the right of the 
umbilicus. When the transverse colon was lifted, the mesentery of the small 
intestine was seen to be adherent to the posterior wall of the stomach, 7 cm. from 
the pylorus. No portion of the small intestine adhered to the stomach, however. 
A small linear scar 2 cm. in length and parallel to the long axis of the body was 
seen on the mucosa of the posterior wall of the stomach at the point where the 
mesentery of the jejunum was attached externally. This was the site of an ulcer 
excision or a gastro-enterostomy that had closed up. The liver showed a moderate 
amount of congestion. Several small yellowish tumor nodules were seen, mostly 

















Fig. 1—Section showing kidney substance to the right separated from tumor 
to the left by a false capsule which contains the remains of glomeruli. Mag- 
nification, 7 diameters. Contents of circle at the left are more highly magnified 
in figure 2. 


near the surface of the organ. A small, subserous, yellowish nodule, similar in 
appearance to those in the liver, was seen on the inferior border of the spleen. 

The right kidney was difficult to remove and its lower pole contained a large 
tumor 15 cm. in diameter, of mottled appearance, grayish and translucent, bright 
yellow, reddish and dark brown. Longitudinal section showed that this tumor 
extended from the cortex to the pelvis of the kidney. 

Microscopic sections showed a most unusual picture. A homogeneous, small 
cell tumor contained nodules of a large cell papillary structure. This gave the 
appearance of a large cell tumor within a small cell one. Many large, irregularly 
shaped, thin walled blood vessels were present, and at intervals downgrowths of 
fibrous tissue dipped in from the margin which was quite circumscribed. 
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The kidney tissue was much compressed so that the normal structure was 
distorted or fibrosed to form a false capsule which contained the remains of some 
glomeruli (fig. 1). 

The main, small cell tumor was made up of cells arranged in a diffuse fashion, 
but in places some poorly formed acini were seen. The nuclei were round, deeply 
stained and smaller than lymphocytes. The cytoplasm had a diffuse, myxomatous 
appearance, and only near the large cell areas could the cell outlines be 


distinguished. 


Fig. 2—Section of kidney tumor showing small cell part above and a large 
cell nodule below, with its papillary form and an area of degeneration. Mag- 
nification, 75 diameters. 


The large cell nodules within the tumor presented a striking contrast. Its large 
cells, with cytoplasm of clear or faint cobweb appearance and nuclei two or three 
times as large as those of the other part of the tumor, were arranged in irregular 
papillae, sometimes as acini and rarely in rows. Sometimes the structure was 
replaced in the center of the nodule by diffuse colloid products of degeneration 
staining pink, with an irregular granular material of blue black, probably nuclear 
remains (fig. 2). 
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The remaining part of the kidney showed only slight change, such as cloudy 
swelling of the convoluted tubules, distention of the blood vessels and exudate into 
an occasional glomerular space. 

The left kidney did not show any pathologic change, but it was somewhat 
larger than normal, and weighed 250 Gm. 

The secondary deposits in the other organs showed the same structure under 
the microscope as the one already described in the kidney. In the left suprarenal 
there was a nodule 1.5 cm. in diameter, with a gross appearance similar to that 
of the other tumor nodules. The contrast between the cells of the tumor nodule 
in the suprarenal and those of the suprarenal cortex was marked. The tumor 
cells were irregular in both size and grouping, sometimes in acini and again in 
rows, but they were always twice the size of the cells of the suprarenal cortex. 

The intestines, pancreas and pelvic organs were normal. 

The anterior borders of tne lungs appeared normal, but on the right side a 
nodule about 2 cm. in diameter was seen bulging above the surface of the middle 
lobe. It was similar in microscopic appearance to the nodules found in the kidney. 
The posterior part of the lung was dark and confluent. The upper lobe of the 
left lung contained three nodules similar in appearance to, but not so large as, 
those described in the right lung. 

The pericardial sac was normal. Beyond an unusual degree of pallor the 
myocardium did not show any pathologic change. The mitral ring, however, 
readily admitted the tips of three fingers. The aorta was normal. 

The bone marrow was normal. The cranial contents showed a moderate edema 
over the cerebral hemispheres. 

COMMENT 

There has been much disagreement as to whether such a tumor as 
this is a renal carcinoma or a hypernephroma. Wright,’ in a compre- 
hensive article, describes such tumors under the head of hypernephro- 
mas. He summarizes the views on the origin of such tumors up to the 
present. From his own observations, he stresses the papillary micro- 
scopic appearance and regards the growth as a result of malignant 
change in the renal tubules and therefore as a carcinomatous lesion. 

Ewing * classifies as adenocarcinoma tumors that have clear cells in a 
papillary or acinar arrangement and as hypernephromas, tumors that 
are the exact reproduction of benign suprarenal growth, with added 
mesoblastic tendencies, a fibrous core and chromaffin cells at times. 
In this tumor, the tendency of the small cell part to form acini in some 
areas and the papillary arrangement of the large cell part would make 
carcinoma the most likely diagnosis. 


SUMMARY 
1. A detailed history is given of a patient who suffered from gastro- 
intestinal and urinary disturbances, with vague neuralgic pains, for a 
period of about two years. 





7. Wright, H. W. S.: Study of the Surgical Pathology of Hypernephromata: 
Origin and Symptomology, Brit. J. Surg. 9:338-365 (Jan.) 1922. 

8. Ewing, J.: Neoplastic Diseases, ed. 2, Philadelphia, W. B. Saunders Com- 
pany, 1922, p. 761. 
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2. Fever was one of the most marked signs and was present almost 
continuously. 

3. Autopsy showed a renal carcinoma of the lower pole of the right 
kidney with secondary growths in the left suprarenal, spleen, liver and 
lungs. 

4. Some parts of the tumors were made up of small cells which 
tended to form alveoli; other parts were made up of large clear cells 
which formed papillae, or irregular elongated acini, and at times showed 
hyaline degeneration. 
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ANTEROMEDIAN MERO-ACRANIA (NOSENCEPHALOS) 


COMBINED WITH HYPOGASTROSCHISIS DEXTRA AND MALFORMATION 
OF FINGERS AND TOES: REPORT OF A _ CASE 


ERNST PRIBRAM, M.D. 
Professor of Pathology in the University of Vienna, Assistant Professor 
in Rush Medical College; Pathologist, St. Elizabeth’s Hospital 
CHICAGO 


In the male fetus of a primipara, aged 19, the length of the cord was 3 
inches (7.6 cm.) ; the length of the fetus, 13 inches (33 cm.) ; the height of the 
trunk, 7 inches (18 cm.), and the circumference of the chest, 6 inches (15 cm.). 




















Fig. 1—Front view of fetus. 


The appearance of the skin was normal; the lanugo and hairs of the head 
were well developed. The vault of the head was not closed, and the brain was 
expelled during delivery. The parietal and frontal bones were absent. The 
facial part of the skull presented an open cavity. The face consisted of the 
upper maxillary arch and mandible. The upper palate was well developed; the 
tongue was present. The meatus auditorius externus sinister was open; behind 
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Fig. 2.—Back view of fetus. 














Fig. 3—Face with tongue. 
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the latter the external ear was overdeveloped with an 2dhesion stretching from the 
upper part of the deltoid region of brachium. The right ear was overdeveloped 
and fairly normal. There was a sharp bony projection in the region of the left 
eye. The left eye presented a small aperture with an overdeveloped upper lid 
and no lower lid. The region of the right eye was covered by epidermal tissue. 
The maxilla was hypertrophic; there was no cleft palate and no lips; the dorsal 
part of the wall of the palate was everted anteriorly. The thyroid and cricoid 
cartilages were well developed. There was a skin appendage on the neck, about 
1 inch (2.5 cm.) in length. 

The right side of the abdominal wall was open. The liver, small intestines 
and right kidney were extra-abdominal. The sternum and ribs on the left side 
were well developed; beginning from the vertebral column, the right side was 
curved markedly caudally (fig. 4). The right forearm was bent backward; the 
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Fig. 4.—Roentgenogram of fetus. 


hand had only two fingers and both were overdeveloped. The left scapula was 
present, the left arm was well developed and from the middle of the arm there 
was an adhesion to the left ear. The adhesion consisted of a cord of skin. The 
left hand had three fingers, all overdeveloped; the thumb and middle finger were 
connected, and the middle finger was long and thick. 

The opening of the abdominal wall was 5 cm. in length, the umbilicus was 
open, and the abdominal organs (liver, kidney, gallbladder, small intestine) were 
everted at the right side and extraperitoneal; the transverse colon was visible 
and covered by peritoneum. The penis was overdeveloped, and the testicles were 
not descended. 

The length of the right thigh was 2 inches (5 cm.); the left thigh, 2% inches 
(6.2 cm.) ; the right leg, 2 inches (5 cm.) ; the left leg, 214 inches (6.2 cm.). The 
right foot had the shape of a clubfoot and was inverted and adducted; there were 
four toes—the first and second were firmly connected. The left foot had a ner- 
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mal position; it had five toes, and four of them were enveloped by a common 
skin and had no end phalanges. The fifth presented all the phalanges and was 
covered by a nail. 

COMMENT 

There were three different monstrosities in the fetus: cranioschisis, 
hypogastroschisis and malformations of the extremities. The cranio- 
schisis was of the anteromedian type: both the parietal and the frontal 
bones were almost entirely lacking. The hypogastroschisis connected 
with a partial thoraco-omphaloschisis was continued into the chest, but 
only as far as the skin was patent; the lungs and ribs were compressed 
by the eventration of the hypogastric organs, caused by the arrest of the 
closure of the lateral abdominal wall. There was another resemblance 
to a thoraco-omphaloschisis—that was the fixation of the right arm 
to the thoracic wall. Similar cases have been reported by Ballantyne.' 

The underdevelopment of the right thigh and right leg may have 
been the consequence of the diminished blood supply caused by the 
eventration of the abdominal organs. 

Both the cranioschisis and the hypogastroschisis were of ectodermal 
origin, probably early in the embryonic life. The malformation of the 
fingers and toes is reported in many cases of acranias, but the determin- 
ing factors are not yet known. 

The shortness of the cord may have been the cause of the wrong 
development during fetal life (between the second and third weeks) ; but 
it is not easy in this case to separate the causes from the effects. 


1. Ballantyne: Manual of Antenatal Pathology: The Embryo, New York, 
William Wood & Co., 1905. 











> 


ATHEROMATOUS DEGENERATION OF THE 
ARTERIAL WALL 


THE RESULT OF A HYDRODYNAMIC MECHANISM * 


V. H. MOON, M.D. 
INDIANAPOLIS 


A mathematical application of the principles of dynamics is seldom 
attempted in explaining pathologic processes. This is due to the fact 
that fewer opportunities for such application are offered in pathology 
than in other branches of science. When the problem is appropriate 
for a combination of mathematical and physical analysis, the resulting 
conclusions should be as trustworthy as those based on an experimental 
study of disease. Some of the factors concerned in the circulation of 
blood through the vasa vasorum are hydrodynamic in character and 
invite an attempt at such analysis. 

It is taught that the walls of the large arteries are supplied with 
blood through the vasa vasorum located in the adventitia and dis- 
tributing to capillaries in the media and intima. The blood pressure 
in these capillaries has not been measured, but it may be assumed to 
approximate that of other capillaries which is about one-sixth of the 
diastolic blood pressure. Some of the capillaries nearest the lining of 
the artery are only a small fraction of a millimeter distant from a surface 
which continually receives a pressure much higher than that within the 
capillaries. Should the external pressure exerted on these capillaries 
exceed the pressure of blood flowing within them, they would be col- 
lapsed and could no longer carry blood. The capillaries are separated 
from that surface by an elastic structure which absorbs much of the 
pressure of blood exerted against the arterial lining. The pressure so 
lost by transmission through successive layers of the artery wall may be 
spoken of as absorbed by “tissue resistance.” In a condition of hyper- 
tension, the increased arterial blood pressure results in a slight increase 
in capillary blood pressure. A large fraction of the increment in arterial 
blood pressure is lost by friction, stream bed resistance, etc., so that the 
resulting increment in capillary pressure is relatively small. For the 
sake of convenience the following symbols will be used: AP indicates 
the normal minimal or diastolic blood pressure in an artery; CP, the 
capillary blood pressure in the wall of that artery; TR, the tissue resis- 
tance mentioned above; J, the increment of arterial blood pressure in 
hypertension ; i, the increment of capillary blood pressure in hyperten- 
sion ; D, the distance radially from the artery lining toward adventitia. 


* From the Department of Pathology, Indiana University School of Medicine 





MOON—DEGENERATION OF ARTERIAL- WALL 405 


In developing the proposition, it is necessary that the following 
premises be granted : 


1. Fluid may flow through a collapsible tube only so long as the fluid pres- 
sure within the tube is equal to or greater than the sum of the pressures exerted 
externally on that collapsible tube. 

2. Blood pressure in the capillaries of the vasa vasorum of an artery is less 
than diastolic blood pressure in that artery: CP < AP. 

3. In hypertension the increment in capillary blood pressure is less than the 
increment of arterial blood pressure: i < J. 

4. Circulation of blood through the capillaries of the vasa vasorum normally 
occurs except in the intimal portion of the artery wall. 


AUTHOR’S APPLICATION OF PRINCIPLE OF DYNAMICS 


Tissue resistance, 7R, is not constant for all depths in the artery wall. It 
varies directly with D or with some function of D. Let D, D’, D”, etc., indicate 
different distances into the artery wall beginning at the lining surface, and let 
T, TR’, TR”, etc., indicate the corresponding tissue resistance at these depths. 
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Fig. 1.—Diagramatic representation of section through artery wall; L indicates 
lumen; Jnt., intima; Med., media; Adv., adventitia; v.v., vasa vasorum; c.v.v, 
capillaries of vasa vasorum. 


Since it has been granted in premise 4 that blood circulates through the capil- 
laries of the vasa vasorum, the following condition may be stated mathematically 
as applying to a plane in the outer portion of the artery wall a distance of D”’ 
from the lining surface: 


1. CP > AP—TR" ’, otherwise premise 1 would be violated. 

At the lining surface where D equals O, TR also equals O; hence by pre- 
mise 2: 

2. CP< AP —TR. 

Now let D approach D”’, TR approaching TR” ’, and a plane will be reached 
as D’ where: 


3. CP= AP — TR’, 

Then at this plane, distant from the lining by D’, circulation through the 
capillaries is possible; between this plane and the lining of the artery capillary 
circulation is not possible (premise 1). It is taught that there is no capillary 
circulation in the portion of the artery wall corresponding to this area in the 
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diagram. The tissue in this area is said to receive its circulatory nutriment 
directly from the blood flowing within the artery. 

Now let the values of CP and AP be changed to a condition of hypertension, 
and increments represented by i and J be added to them. Then, since i< / 
(premise 3), equation 3 will become: 

4.CP +i<AP—TR' +1. 

Where this inequality holds, there can be no circulation through the capillaries. 
The effect of the hypertension has been to produce pressure anemia in this zone 
in which under normal pressures capillary circulation was possible. 

Again let D’ approach D”’, TR’ likewise approaching TR” ’, and a plane will 
be reached as D” in which: 

5. CP +i= AP— TR’ +1. 

At this plane, circulation through the capillaries will be possible under the 
altered pressures of hypertension. But the zone of artery wall lying between the 
distances D” and D’ has been rendered anemic by the increase in arterial pressure. 
How wide this zone may be will depend on what values may be assigned to 
4 and J, or in other words, on the degree of the hypertension. Whether degenera- 
tion and necrosis of the tissues of the wall will occur will depend partly on the 
duration of the altered blood pressure, and partly on the depth to which oxygen 
and other nutriment from the blood flowing through the artery may permeate 
sufficiently to maintain cellular life. If beyond this depth the pressure anemia is 
of long duration, the resulting degeneration and subsequent atheromatous changes 
do not need further elucidation. 

COMMENT 


Many observed occurrences support the hypothesis that atheromatous 
degeneration begins as an area of local anemia which may result from 
increased blood pressure: 

Atheromatous degeneration is associated frequently with increased 
arterial pressure. 

The cells in the areas affected proceed through the successive stages 
of swelling, fatty infiltration, necrosis and calcification, independent of 
demonstrable metabolic, chemical or bacterial injury, as do areas else- 
where when rendered anemic. 

The fact that the degenerated area in its early stages is regularly 
covered by an intact endothelial lining supported by a thin layer of 
unchanged elastic tissue coincides with the foregoing hypothesis. The 
portion of the intima nearest the lumen, receiving its nutritional needs 
from the arterial blood stream flowing through that lumen, is not affected 
by pressure anemia as are the deeper portions of the wall. 

A time-honored explanation of the mechanism of atheromatous 
degeneration was that the areas involved suffered anemia due to endar- 
teritis or other obstruction of the vasa vasorum. Such obstruction of 
these arteries was not demonstrable with sufficient regularity to establish 
this as the probable mechanism. This explanation, however, took cog- 
nizance of the features in which atheromatous degeneration resembles 
the changes which would be expected to follow local anemia in the 
vessel wall. 
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The areas in which atheromatous degeneration makes its earliest 
appearance are those most subject to arterial hypertension : 

It has been noted that in congenital constriction of the aorta in young 
persons, atheromatous degeneration may occur proximal to the stenosis, 
not distal to it. Aortic narrowing would cause hypertension in the 
portion proximal to the stenosis. 

In cardiac conditions resulting in hypertension in the pulmonary 
arteries those arteries frequently show atheromatous degeneration. I 
have not found any account of such degeneration except in patients who 
had pulmonary hypertension. 














Fig. 2.—Section at bifurcation of aorta; W indicates artery wall; A.L., aortic 
lumen; J/.L., iliac lumen; the portion of the intima between the arrows receives 
hydraulic pressure from three directions. 








. 


y 











£ 





Fig. 3.—Section of an artery at the point of origin of a smaller artery; 
AW indicates artery wall; L, lumen of large artery; L’, lumen of smaller artery; 
the portion of intima between the arrows receives pressure from two sides 


The occurrence of degeneration at the bifurcation of the aorta and in 
narrow zones immediately surrounding the orifices of arteries leaving 
the adrta is characteristic of the earliest atheromatous degeneration. 
These are areas in which minimal degrees of hypertension would exert 
maximal pressure effects, because in these areas such pressure would 
be exerted on the wall from two directions. Hence slight hypertension 
might cause local anemia of the artery wall earlier than in areas in which 
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the pressure would be exerted from only one direction (figs. 2 and 3). 
The early occurrence of atheroma in these areas has received frequent 
comment, and has been interpreted as due to strain or increased tension, 
but the mechanism by which strain or hypertension might cause the 
degeneration was not shown. 

Evidence has been obtained by animal experimentation tending to 
show that increased arterial blood pressure will produce atheromatous 
degeneration of the arteries, but again the mechanism of that result was 
not shown. 

CONCLUSIONS 


The proposition that arterial hypertension produces local anemia in 
the artery wall is capable of a mathematical demonstration. The local 
anemia thus produced may be a cause of atheromatous degeneration. 
This explanation is in agreement with many known facts concerning the 
occurrence and course of such degeneration. 








Laboratory and Technical Notes 





A RAPID CLINICAL METHOD FOR THE DETERMINA- 
TION OF THE ICTERUS INDEX* 







A. Lincotn Brown, M.D., New Yorx 







The clinical value of any laboratory test depends largely on its simplicity 
and availability. In working with the icterus index,’ the following procedure 
has been found to give satisfactory and sufficiently accurate results for clinical 
purposes. 

The test consists primarily of comparing the color of the blood plasma or 
serum with a series of permanent arbitrary standards. To obtain the specimen, 
from 3 to 5 ce. of blood is withdrawn with a dry sterile syringe and placed in a 
dry sterile centrifuge tube. The blood must not come in contact with any hemolytic 
agent, such as water, alcohol or ether. If the reading is desired at once, the 
specimen is centrifugalized at low speed for two minutes and the serum pipetted 
off. If the determination is not to be made until the following day, the tube 
is placed in the icebox, where the serum will separate naturally. Slight 
opalescence, due to the constituents of the blood plasma, does not interfere 
with the color comparison, but may be avoided if the blood sample is withdrawn 
several hours after the last meal. Slight hemolysis does not vitiate the test. 

The plasma obtained by centrifugalizing oxalated blood, collected for chem- 
ical blood analysis, may also be used. 

The unit consists of a solution suggested by Meulengracht,’? and contains 
0.05 parts of potassium bichromate in 500 parts of distilled water, to which 
2 drops of concentrated sulphuric acid are added. This gives an index of 1. 4 

The standards consist of a series of fifteen tubes containing multiples of is 
the unit color, the strength of the color being etched on tube. A solution of ; 
chemically pure biochromate of potassium is prepared, using 0.15 Gm. in 
100 cc. of water and 2 drops of concentrated sulphuric acid; a series of dilutions 
with distilled water, fourteen lower standards, are also prepared. For example, 3 
the next standard is made by using fourteen parts of the original solution and § 
one part of distilled water, the second with thirteen parts of the original 
solution and two parts of distilled water, and so on until the unit solution is a 
made with one part of the original solution and fourteen parts of distilled 
water. This solution, kept in air-tight containers, is permanent and has the 
color of a pure bilirubin solution. The permanent standards are placed in white 
glass tubes of uniform bore and thickness, filled two-thirds full and sealed. Hs 

An identical tube is graduated with six 0.5 cc. marks; 0.5 cc. of the serum to 
be examined is placed in this tube. The degree of color of this sample is 
determined by matching it with the standards which are placed on each side of - 
the specimen tube and examined through small holes against a background of 
ground glass. The number of the tube which approximates that of the sample 












a ne sag. 





see 



























*From the Pathological Department, Bellevue and Allied Hospitals. 
1. St. George, A. V., and Brown, A. L.: The Value of the Icterus Index 
in Differentiating Anemia, Arch. Int. Med. 36:847 (Dec.) 1925. 

2. Meulengracht: Deutsches Arch. f. klin. Med. 187:38, 1921. 
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is taken as the icterus index of the specimen. For example, if the contents 
of the tube which are three times the strength of the arbitrary unit correspond 
to the color of the specimen, the icterus index of that specimen is 3. If the 
color of the specimen is deeper than that of the standards, the specimen is 
diluted by adding normal saline up to one of the marks on the sample tube. 
The diluted specimen is compared with the standards and the resulting reading 
multiplied by the number of times the specimen was diluted. For example, if 
the specimen is diluted up to the fourth mark on the tube, the reading is 
multiplied by four. The reading for accurate work may be intergraded between 
the two tubes which most closely approximate the color of the sample. A check 
reading may be obtained by reading an undiluted specimen first and then a 
diluted specimen. 

Using this standard, the range of the index for “normal” blood is from 
3.5 to 6. A reading below these figures indicates secondary anemia, while a 
higher figure indicates primary or hemolytic anemia and various degrees and 
types of obstruction in the biliary system. Clinical jaundice will give an 
icterus index of 15 or over. 

The simplicity of the technic and the accessibility recommends the test, as 
a set of standards, a reading box and graduated tubes are the only requirements. 





PRESERVATION OF BLOOD FOR CHEMICAL ANALYSIS 
‘Francis F. Scuwenrxer, B.S., BALtimore 


That blood on standing undergoes a change in the concentrations of its 
chemical constituents has long been known. The sugar content of human blood 
decreases rapidly, as has been shown by Birchard,’ Denis and Aldrich,’ Sander’ 
and myself (table 1). However, Watson and White‘ have not been able to 
demonstrate any material change with time in the sugar content of ox blood. 
Sander,’ on the other hand, has shown that uric acid, urea and nonprotein nitrogen 
show an increase in value on standing, although the creatinine and creatine values 
seldom vary. 

Obviously it is of prime importance that analyses give values which correspond 
to the actual concentrations in the fresh blood, and yet at times it is impossible 
or impracticable to make the analysis immediately after the withdrawal of the 
blood. For this reason, several attempts have been made to preserve the blood 
in some way until a time when analysis is possible. Birchard* suggests that the 
blood be deproteinized immediately after withdrawal, as it keeps well in this 
state. This is open to the same objections as a complete analysis, as it is nearly 
as time consuming. Denis and Aldrich’* advocate the use of formaldehyde in the 
ratio of one drop of solution of formaldehyde to 5 cc. of blood, and they give 
results which seem to show that this is an efficient preservative. Bock,’ after 
the use of a number of different brands of solution of formaldehyde, announces 


1. Birchard, D. E.: J. Lab. & Clin. Med. 8:346, 1923. 

2. Denis, W., and Aldrich, M.: J. Biol. Chem. 44:203, 1920. 
3. Sander, F. V.: J. Biol. Chem. 58:1, 1923. 

4. Watson and White: J. Lab. & Clin. Med. 1:1, 1920. 

5. Bock, J. C.: J. Biol. Chem. 59:73, 1924. 
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its use as inadvisable since the results obtained are erratic. Denis and Beven 
feel that the use of formaldehyde has many disadvantages as a blood preservative, 
chief among which is the fact that it cannot be used when urea and nonprotein 
nitrogen determinations are to be made. Sander® states that the results obtained 
with the use of formaldehyde vary considerably and are unreliable, especially in 
blood specimens of high sugar values. 

A number of workers have taken up the study of various substances as blood 
preservatives. Not only have the results been similar, but also sodium or potas- 
sium fluoride has been recommended finally in each case, since this seems to be an 
efficient preservative of all the constituents of the blood that are analyzed clinically 
and an excellent anticoagulant, so that the use of an oxalate is unnecessary. 
Aibara* recommends that sodium fluoride be used in a concentration of 0.2 
per cent. Denis and Beven* advise that 60 mg. be added to each 10 cc. of blood. 
Major * suggests that one drop of a saturated solution of potassium fluoride be 

















TABLE 1.—Variation in Sugar Content with Time of Oxalated Blood and Blood 
Preserved with Sodium Fluoride-Thymol 

















Sugar Content, Mg. per 100 Ce. 
Number of Hours Elapsing Between Withdrawal and Analysis 


8 16 24 
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added to each 5 cc. of blood. All of the authors emphasize the necessity of 
preventing bacterial infection of the collected blood by the use of sterile con- ; 
tainers. Sauder* advises that for each cubic centimeter of blood, 0.01 Gm. of 
sodium fluoride to which has been added 0.001 Gm. of thymol be used. The 
thymol, being an antiseptic, inhibits bacterial action so that sterile technic is 
unnecessary except as regards the patient. John*® recommends the use of 20 mg. 
of a 10 to 1 mixture of sodium fluoride and thymol. In the determinations of 
the authors mentioned in the foregoing, the Folin-Wu system of analysis” was 
used throughout, except that Sander substituted the method of Folin and Denis ™ 
for the determination of uric acid. 






fF pemmmambinne  eaee  e hacliAleeae 






. Denis, W., and Beven, J. L.: J. Lab. & Clin. Med. 9:674, 1924. 
. Aibara, C.: J. Biochem. 1:457, 1922. 
. Major, R. H.: J. A. M. A. 81:1952 (Dec. 8) 1923. 
. John, H. J.: Arch. Path. 1:227 (Feb.) 1926. 
0. Folin, O., and Wu, H.: J. Biol. Chem. 41:367, 1920; 38:81, 1919; 54: 
153, 1922. 
11. Folin, O., and Denis, W.: J. Biol. Chem. 18:469, 1912-1913. 
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The long felt need for such a preservative has caused the ready acceptance of 
sodium fluoride and thymol by many clinical laboratories, and their use is 
increasing. The study of their action was undertaken by myself, methods of 
analysis other than the Folin-Wu technic being employed in an attempt to 
ascertain the effect of this preservative mixture in other analytic systems. 
Sodium fluoride and thymol were used, as suggested by Sander,’ in order that 
aseptic technic might be eliminated. All analyses were made in accordance with 
the directions published by Myers.” These include the method of Lewis and 
Benedict “ for sugar; the Benedict method™ for uric acid; Myers’ picric acid 
method for creatinine“ and Myers’ modification” of the methods of Marshall,” 
Van Slyke” and Folin™ for urea. 

The results obtained for the nitrogenous elements simply corroborate the 
statements of Sander, John and Denis and Beven that sodium fluoride is an 
efficient blood preservative, and are, therefore, not given here. The values 
obtained on blood preserved by the sodium fluoride-thymol mixture for sugar, 
however, gave decided differences over the oxalated blood when analyzed by the 
Lewis-Benedict picric acid method instead of the Folin-Wu method heretofore 
employed. The preservative effect, however, was marked. Table 1 shows the 


TaBLe 2.—Differences in Sugar Analysis Values in Oxalated Blood and Blood 
Preserved by Sodium Fluoride-Thymol from the Same Patient 
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sugar values obtained when the blood of the same patients was preserved by 
sodium fluoride and thymol, on the one hand, and when it was simply oxalated 
and allowed to stand at room temperature for varying lengths of time, on the 
other hand. 

A decided decrease in the sugar value occurs in oxalated blood, although the 
values for blood of these same patients are remarkably constant when the blood 
has been preserved by sodium fluoride-thymol. It is noted, however, that the 
sugar value in blood thus preserved is definitely higher than that for oxalated 
blood. A comparison of the values is given in table 2. In each case the preserved 
blood gave a greater sugar value, although the percentage difference is not 
constant, varying from 7.5 to 50 per cent. 


12. Myers, V. C.: Practical Chem. Analysis of Blood, ed. 2, St. Louis, C. V. 
Mosby Company, 1924. 

13. Benedict, S. R.: Proc. Soc. Exper. Biol. & Med. 11:57, 1913; J. Biol. 
Chem. 20:61, 1915. 

14. Benedict, S. R.: J. Biol. Chem. 51:187, 1922. 

15. Myers, V. C.; Fine, M. S., and Lough, W. G.: Arch. Int. Med. 17:570 
(April) 1916; The Post-Graduate, N. Y. 29:505, 1914. 

16. Marshall, Jr.. E. K.: J. Biol. Chem. 15:487, 1913. 

17. Van Slyke, D. D., and Cullen, G. E.: J. Biol. Chem. 18:53, 1914. 

18. Folin, O., and Denis, W.: J. Biol. Chem. 11:527, 1912. 
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An attempt was then made to determine the cause of this difference in sugar 
values in the two methods. A standard solution of dextrose was prepared and 
treated exactly as though it were blood. Five cubic centimeters were added to 
the contents of each of five bottles, of which the first contained nothing as a 
control and the other four contained potassium oxalate, thymol, sodium fluoride 
and sodium fluoride-thymol mixture, respectively. These preservatives were 
added in the same proportions as though the standard dextrose solution used 
had been blood. The solutions were then analyzed in the same manner as blood 
and their sugar contents determined. Table 3 gives the results. No difference 
could be obtained through several repetitions. The control solution gave on 
analysis a sugar value of 160 mg. per hundred cubic centimeters. The oxalated 
solution also gave this value, showing that oxalate has no effect on the deter- 
mination. The addition of sodium fluoride to the solution, however, caused a 
sugar value of 182 mg. per hundred cubic centimeters, while thymol gave a 
similar rise when added to the solution. Both of these show a rise of 22 mg. 
per hundred cubic centimeters over the correct value. When sodium fluoride 
and thymol were used with each other, the sugar value obtained was 208 mg. 


TaBLe 3.—Difference in Sugar Analysis Values on Standard Dextrose Solution 
Mixed with Various Preservatives and Analysed by the 
Lewis-Benedict Method 








Blood Sugar Values, Mg. per 100 Cc. 
Sugar Content Increase Over 
Preservative as Analyzed Control 


Control 160 
Oxalate 160 
Sodium fluoride 182 
Thymol 182 
Sodium fluoride-thymol 208 








per hundred cubic centimeters. This is an increase of 40 mg. per hundred cubic 
centimeters over the correct value, or approximately the sum of the increases due 
to sodium fluoride and thymol alone. It seems, then, that both sodium fluoride 
and thymol cause, through some chemical participation in the reactions of the 
analysis, an increase in the value obtained for the sugar content. Each preser- 
vative used alone gives the same increase in sugar concentration, and when 
used with each other, a figure is obtained approximately equal to the sum of 
the increases for each preservative. 


CONCLUSIONS 

It has been shown that sodium fluoride and thymol when used in the propor- 
tions of 0.01 Gm. of fluoride and 0.001 Gm. of thymol to each cubic centimeter 
of blood are efficient preservatives when the blood is analyzed by the Folin-Wu 
system. 

This preservative mixture is equally effective for the determination of 
creatinine, uric acid, urea and nonprotein nitrogen, when the system of analysis 
as outlined by Victor Myers” is employed. It may not be used, however, when 
the sugar values are determined by the Lewis-Benedict method, since consistently 
greater results varying from 7.5 to 50 per cent are obtained. This increase is 
apparently due to a chemical participation of the preservatives in the reactions 
of the analysis. 
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INTRODUCTION 


Within the scope of this general review, not all problems relating to 
the suprarenals can be discussed. Neither can the entire controversial 
literature be presented even when some important aspects of this subject 
are reviewed. My purpose is particularly to emphasize and summar- 
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ize those advances in the pathology, physiology and pathologic physiology 
of the suprarenal glands which lead to a clearer understanding of the 
possible function and relation of these glands to the rest of the 
organism. 


HUMAN ANATOMY 


The suprarenal glands are subject to great anatomic variation. The 
average weight of both glands in normal adults is about 11 or 12 Gm., 
though in cases of accidental death the reported weight is frequently 
below 10 Gm. Sex differences vary with age; up to puberty the gland 
in males is slightly larger; between 16 and 20 years the female supra- 
renal is larger than the male; after the thirtieth year the suprarenal in 
the male is again somewhat the larger.* Structurally the gland consists 
of a folded yellow cortical portion, and a medullary portion which is 
whitish normally, but reddish brown when congested. 

The suprarenals are relatively the most vascular organs in the body, 
receiving about six times their weight in blood per minute. The blood 
supply is derived from three vessels which anastomose freely. The capil- 
laries are large and sinusoidal, and pass into veins which eventually unite 
to form the central vein of the gland, emerging at the hilum. The supra- 
renal vein contains only longitudinal muscle bundles which follow its 
ramifications. The thickness of the vein wall varies considerably even 
in the same vessel, and may in places be reduced to only a few cells.’ 
The lymphatics are abundant forming a rich network in the medulla 
which communicates through the cortex with the subcapsular network. 
The lymph is discharged mainly into lymph glands along the aorta. 

The suprarenals are innervated chiefly directly from the splanchnics, 
also receiving fibers from the suprarenal plexus. These nerves form a 
network in the connective tissue around the gland. They penetrate it, 
and run in the connective tissue septa between the cells of the cortex. 
When the fibers enter the medulla, they come into relation with the 
sympathetic cells. Some fibers terminate in the cortex. A striking 
difference exists between the innervation of the cortical tissues and that 
of the medullary tissues, the latter being richly supplied with nerves, the 
former sparsely supplied. It has been shown that the activity of the 
medullary chromaffin tissue is strictly controlled by the nervous system, 
while the cortex may continue functioning entirely deprived of nerve 
supply. As to the afferent nervous pathway, nothing definite is known, 
in spite of much speculation. Elliott * describes a center for the supra- 


1. Materna, A.: Ztschr. f. Konstit. 9:1, 1923. 

2. Schief, F.: Ztschr. f. Konstit. 8:507, 1922. 

3. Kashiwagi, S.: Tr. Japanese Path. Soc. 12:154, 1922. Maresch, R.: 
Wien. klin. Wcehnschr. *34:44, 1921. 

4. Elliott, T. R.: J. Physiol. 44:374, 1912. 
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renals somewhere in the brain stem near the vasomotor centers. 
Evidently there is a center in the upper thoracic cord, because section of 
the lower thoracic cord diminishes or abolishes the epinephrine output. 







COMPARATIVE ANATOMY 









Phylogenetically the suprarenal consists of two distinct organs, but 
whether they are tunctionally distinct in either the higher or the lower 
animals is not known. No organ corresponding to the suprarenal is 
present in invertebrates, though in certain instances authors have 
described large cells connected with ganglions which give chromaffin 
reactions, from which substances giving epinephrine-like reactions have 
been isolated. The suprarenal, when it appears in the low vertebrates, 
consists of cortex and medulla, anatomically separate. In Selachians, for 
example, the medulla is represented by small paired masses of chromaffin 
tissue in close association with the sympathetic ganglions, while the 
cortex, known as the interrenal body, is a large single median structure. 
The suprarenals of amphibians are structurally intermediate between 
higher and lower vertebrates. They consist of two paired bodies made 
up of cells corresponding to those of the interrenal bodies of fishes, with 
islets of chromaffx. cells, irregularly distributed among them, corre- 
sponding to the medulla of higher vertebrates. In some reptiles, the 
chromaffin cells are arranged for the most part on the dorsal aspect of 
the gland, while in others, there is considerable penetration and mixture 
of the two elements. In birds the progression toward the mammalian 
type is more advanced. An intimate interlacement between the cortical 
and medullary cells exists, so that the latter occupy the meshes of the 
former. In mammals the chromaffin tissue grows into the cortex during 
early embryonic life and becomes enclosed by it, and in this way the 
medulla of the definitive suprarenal is formed.*® 
























HISTOLOGY 





The cells of the cortex are arranged in three zones descriptively called 
from without inward: glomerular, fasicular and reticular. In some 
animals the zones are more clearly defined than in others. On the basis 
of comparative normal and experimental histologic studies, the glomeru- ® 
lar zone is considered the regenerative layer in which the cells continue i 
to multiply throughout life. This conception is supported by the studies 
of Graham’ on the repair of toxic lesions of the suprarenal gland. 

7. Graham, G. S.: J. M. Research 34:241, 1916. a4 
Transplantation experiments also confirm this view, the glomerular { 
zone regenerating first. 


















5. Gaskel, J. F.: Phil. Tr., Lond., series B 318:153, 1914. 
6. Vincent, S.: Internal Secretion and Ductless Glands, London, Edward 
Arnold & Co., 1924. 
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The cortical cells are large, irregular or polyhedral; the nuclei are 
vesicular; the cytoplasm contains glistening fatlike granules, which 
blacken with osmic acid, and stain deeply with sudan III and sharlach R. 
The cells of the reticular zone contain brownish pigment granules— 
lipochrome. 

The cells of the medulla do not show the definite columnar arrange- 
ment seen in the cortex, and the cell cutlines are not so distinct. The 
protoplasm of the characteristic cells of the medulla has a great affinity 
for the nuclear stains, and becomes an emerald green in contact with 
ferric chloride, as described by Vulpian*® in 1856. Henle,® in 1865, 
discovered that the cells stain any tint between yellow and brown with 
chrome salts, a reaction used at present for their identification. After 
the discharge of epinephrine from the chromaffin cells, the color reactions 
diminish or disappear ; hence, they have been attributed to the presence 
of epinephrine in the cells. The blood of the suprarenal vein, unlike 
that anywhere else, gives these color reactions because of its relatively 
high epinephrine content. 


EMBRYOLOGY 


The suprarenal gland has a dual origin, the cortex being derived 
from the coelomic epithelium, and the medulla from nervous tissue. The 
cortex is first recognizable in the human embryo at the beginning of the 
fourth week (6 mm.), as a series of buds arising from the coelomic cells 
at the root of the mesentery. Later (from 8 mm. to 12 mm.), these 
buds become completely separated from the coelomic epithelium, 
develop an independent blood supply, and form a suprarenal ridge pro- 
jecting into the coelom between the mesonephros and the root of the 
mesentery. The central vein becomes viable at about 23 mm. At 
19 mm., cells from the adjoining sympathochromaffin tissue migrate 
toward the cortical mass along its central vein, penetrate it, become com- 
pletely enclosed by cortex and form the medulla of the gland. The 
differentiation of the cortex into the three zones does not take place 
until late in the intra-uterine life. In human fetal suprarenals the 
presence of epinephrine cannot be detected usually until at term.*° 

The comparative embryology of laboratory animals has been worked 
out carefully, and the development in all species is practically like that 
in man. In these animals, unlike in man, the chromaffin reaction may 
appear in the cells of the future suprarenal medulla when small groups 
of these cells first begin to enter the cortex from the sympathetic 
ganglion anlage. Inhibition of the beating of the isolated intestinal 


8. Vulpian, A.: Compt. rend. Acad. d. sc. 43:223, 1856. 
9. Henle, J.: Ztschr. f. rat. Med. 24:143, 1865. 
10. Lewis, J. H.: J. Biol. Chem. 24:249, 1916. 
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strip is obtained with extracts of the suprarenal at this time, indicating 
that epinephrine or an epinephrine-like substance is already present.™ 

Formation of Accessories——As the medullary elements migrate into 
the cortical anlage in the embryonic development of the suprarenals, 
fragments of tissue, particularly cortex, are split off with varying fre- 
quency in the different species, forming accessories. Only rarely do 
accessories contain both cortex and medulla; the term is generally 
applied to cortical rests, which often consist of cells arranged only 
in glomerular formation; accessory masses of sympathochromaffin 
tissue are usually not included in this terminology. Most accessories 
remain near the parent glands, but some become included in or dragged 
along with such structures as the sex organs, which change their position 
during development. In this way accessories may be removed from the 
vicinity of the main glands, appearing in the pelvis or the scrotum. 

The Occurrence of Accessories in Man.—Since Morgagni’s time 
accessories have been reported in man in association with practically 
every organ or structure below the diaphragm. They have measured up 
to 8 or 9 mm. in diameter, and consisted nearly always of cortex, though 
some of the larger accessories have also contained medulla. The fre- 
quency of occurrence as reported by different authors has varied con- 
siderably, because some reported the percentage in the new-born, others 
in infants and still others in children and adults. According to the data, 
in the new-born or the very young infant suprarenal accessories can be 
found in at least 50 per cent of the cases if they are searched for care- 
fully. With advancing age, the accessories undergo atrophy and disap- 
pear, because they are physiologically unnecessary in the presence of the 
main glands. Any figures as to the occurrence of accessories in man, 
to be acceptable, must be qualified as to the age of the subjects. 

The Occurrence of Accessories in Laboratory Animals.—Studies 
have not been made concerning the frequency and distribution of supra- 
renal accessories in new-born animals, but from comparative embryology 
they should be found as often in such animals as in the new-born infant. 


Wiesel 7? found microscopic accessories in the region of the epididymis in’ 


50 per cent of normal rats at sexual maturity. He obtained evidence of 
the functional capacities by performing left-sided suprarenalectomies in 
ten young adult male rats, which he killed from three to twelve weeks 
later. He-found that the cortical accessories in the region of the 
epididymis had hypertrophied in eight of these animals, some attaining 


11. Wiesel, J.: Zentralbl. f. Physiol. 2:614, 1902. Kohn, A.: Arch. f. mikr. 
Anat. 62:263, 1903. Soulie, A. H.: J. de l'anat. et de la physiol. 39:197, 1903. 
Weyman, M. F.: Anat. Record 24:299, 1922. Miller, E. H.: Am. J. Physiol. 
75:267, 1926. 

12. Wiesel, J.: Sitzungsb. d. k. Akad. d. Wissensch. Math.-naturw. cl. 108: 
257, 1899. 
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the huge size of 5mm. Wiesel’s work is much quoted, but to my knowl- 
edge has never been confirmed. It is doubtful whether after unilateral 
suprarenalectomy such extreme hypertrophy ever takes place in acces- 
sories, because compensation in the animals is rapidly effected by enlarge- 
ment of the remaining gland. In my experience with several hundred 
rats of all ages, gross accessories were found in about 8 per cent of 
normal animals, and in approximately from 20 to 25 per cent after 
double suprarenalectomy, and they were always situated near the main 
glands. Careful search for gross accessories in the region of the testis, 
vas and epididymis always gave negative results in both normal and 
suprarenalectomized animals. Microscopic accessories were found 
frequently on serial section of the retroperitoneal tissues from the dia- 
phragm to the pelvis, where they are present in about 70 per cent of rats 
before sexual maturity. 

Gross accessories have been found by Marine ** in 70 per cent of 
rabbits after suprarenalectomy. The difference in size between this 
animal and the rat probably explains why visible accessories occur so 
much more often in the rabbit. In the guinea-pig, cat and dog gross 
accessories are not found frequently, probably because the animals do 
not survive bilateral suprarenalectomy for a sufficiently long time to 
permit the microscopic rests to hypertrophy. 


INVOLUTIONARY CHANGES IN THE SUPRARENALS AFTER BIRTH 


The human suprarenal at birth is about one third as large as the kid- 
ney, and the cortex is very thick. This relation changes so that in adult 
life the kidneys are thirty times heavier than the suprarenals. During 
the first month of life physiologic degenerative changes take place in the 
cortex which were independently described in 1911 by Thomas,’* Elliott 
and Armour * and Kern.** Their papers were followed by those of 
Landau ** and Lewis and Pappenheimer.** The descriptions of these 
changes by the various observers agree as to the essential lesions. Degen- 
eration is fully established at the end of the second week, and progresses 
‘rapidly thereafter, involving the cells of the inner cortical zones, which 
show extensive nuclear and protoplasmic destruction. The tissue is very 
vascular, and there is some extravasation of blood. During the next 
five or six weeks the débris is rapidly removed, leaving an intact thin 
glomerular layer. The deep cortex is replaced by lamellae of fibrous 
tissue with cell detritus in the meshes. At 6 months the fibrous replace- 


13. Marine, D., and Baumann, E. J.: J. Metab. Research 1:777, 1922. 

14. Thomas, E.: Beitr. z. path. Anat. u. z. allg. Pathol. 50:283, 1911. 

15. Elliott, T. R., and Armour, R. G.: J. Path. & Bact. 15:481, 1911 

16. Kern, H.: Deutsche med. Wchnschr. 37:971, 1911. 

17. Landau, M.: Die Nebennierenrinde, Jena, Gustav Fischer, 1915. 

18. Lewis, R. W., and Pappenheimer, A. M.: J. M. Research 34:81, 1916. 
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ment layer appears as a dense connective tissue zone, and the medulla 
has increased in size. During the succeeding months the connective 
tissue layer becomes thinner, so that after the first year this fibrous zone 
remains only where two layers of cortex are adjacent. The thin intact 
glomerular layer collapses to form the convolutions of the adult cortex. 
According to Lewis and Pappenheimer, there is not an appreciable 
increase in the width of the cortex through regeneration up to the age of 
3 years, and the birth weight is regained only by the twelfth year. 
Similar changes have been described in cortical accessory bodies, and the 
process is considered a systemic one, acting through the blood stream. 

These involutionary changes may vary slightly in different persons. 
Prematurity and inanition do not seem to affect the advent or course, 
while syphilis may retard them. The changes do not occur in the 
ordinary laboratory animals. 

The cause and significance of this cortical destruction are not known. 
Marine, Lowe and Cipra,’® studying heat production in infants, found 
that the basal metabolism rose during the second week of life, and they 
associated this with the involution of the suprarenal cortex which begins 
about the same time. Marine’s previous heat production studies in 
rabbits with sublethal destruction of the suprarenal cortex formed the 
basis for this conception. These workers theorized that the physiologic 
destruction was in some way connected with the preparation of the 
infant for extra-uterine life and growth. They believed that the cortex 
exerted an inhibitory effect which was diminished by the destruction, 
causing an activation of many organs. 

The degenerative changes in the cortex sometimes extend beyond 
the normal physiologic limits, leading to massive suprarenal hemorrhage 
in the new-born, which is pathologic. The hemorrhage may completely 
destroy the medulla, converting the gland into a blood cyst. Rarely, 
the cortex ruptures and blood extravasates into the perirenal and 
retroperitoneal tissues. However, the greater danger is interpreting as if 
pathologic, the physiologic changes present in the suprarenals of infants 
dying from other causes. Abnormalities in the degree of involution or 
in the subsequent regeneration may lead to hypoplastic suprarenals, and 
may be the basis for the suprarenal changes found in status thymico- 
lymphaticus and for Addison’s disease in later life. 











































PHYSIOLOGY OF THE SUPRARENAL CORTEX 
EXTIRPATION EXPERIMENTS 

In 1856, Brown-Séquard,” stimulated by the work of Addison and 

Vulpian, undertook extirpation experiments to ascertain the function of 

the suprarenals, and announced that these glands were indispensable to 








19. Marine, D.; Lowe, B. H., and Cipra, A.: J. Metab. Research 2:329, 1922. 
20. Brown-Séquard, C. E.: Compt. rend. Acad. d. sc. 43:422, 1856. 
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life, because all of his animals, including rabbits and rats, died within 
a few days after bilateral suprarenalectomy. Though his assertion is 
correct, the death of his animals so soon after operation was probably 
due to other factors besides suppression of suprarenal function, since 
with subsequent improvement of technic, even the most susceptible 
animals (guinea-pig, dog and cat) survive longer than his animals. 

It would not be profitable to review the confused literature of the 
last seventy years dealing with extirpation experiments. Since more 
or less uniform results have been obtained recently by reliable observers, 
the effects of the extirpation of the suprarenal glands in laboratory 
animals may now be stated generally as follows: No animal can sur- 
vive bilateral suprarenalectomy for more than a few days in the complete 
absence of cortical tissue, including accessory rests. 

More specifically, the best results thus far reported in the dog are 
those of Stewart and Rogoff,** who removed the suprarenals in twenty- 
nine animals in two operations, and found that of twenty-six in which 
death was not complicated, one died on the second day and two on the 
third day, while the remaining twenty-three died between the fourth and 
sixteenth days. 

In cats the best reported results are those of Elliott.** Of twenty-one 
animals in which both glands were excised at one operation, nineteen 
died in from eighteen to forty-eight hours. In a series of twenty-five 
cats in which the glands were removed in two operations, nine died on 
the second or third day, while thirteen lived from six to ten days, and 
two survived until the twenty-second and twenty-third days. One cat 
seemed to have recovered completely and was killed in the ninth week. 
Elliott believed that the long survival after double suprarenalectomy 
was due to the hypertrophy of accessory tissue. In a personal communi- 
cation Marine and Baumann report that their average survival time 
for 300 cats doubly suprarenalectomized in one operation is five and 
one-half days. 

For guinea-pigs, Rogoff ** reports that in fifteen uncomplicated cases 
with an interval of two or three weeks between the removal of the right 
for 300 cats doubly suprarenalectomized in one operation is five and 
one-half days. 

According to a personal report from Marine, Manley and Baumann, 
50 per cent of young adult rabbits survived double suprarenalectomy 
done in two stages for at least thirty days, and about 15 per cent of these 
survived normally indefinitely. In the 50 per cent which died during 
the first month, there were few deaths before the tenth day. 


21. Stewart, G. N., and Rogoff, J. M.: Proc. Soc. Exper. Biol. & Med. 22: 
394, 1925. 

22. Elliott, T. R.: J. Physiol. 49:38, 1914. 

23. Rogoff, J. M., quoted by Stewart. G. N.: Physiol. Rev. 4:163, 1924. 
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Difficulties arose in correlating the results of suprarenalectomy in rats 
with the idea that the glands were vital to life, for according to reports 
in the literature this animal withstood ablation of the glands very well. 
Some authors even reported that removal of the main glands and 
accessories did not cause death. In Boinet’s ** experience with fifty-eight 
rats doubly suprarenalectomized in one operation, eleven animals, or 
19 per cent, were alive several months later, some in good condition. 
His paper is often misquoted. Rogoff *° reported that fully 50 per cent 
of rats survive indefinitely the complete removal of both suprarenals. 
“Indefinitely” should not be used in survival experiments as it does not 
indicate either the physical condition or the survival period of the animal. 
Jaffe,* summarizing his results in ninety young suprarenalectomized 
rats, which were followed for a year after operation, found that 34 per 
cent died within thirty days after operation, most of the deaths occurring 
between the fifth and twelfth days; 46 per cent survived double supra- 
renalectomy for months, but were chronically insufficient, most of them 
finally dying from the effects of suprarenal ablation within seven months 
after operation, and only 19 per cent survived normally in good condition. 
condition. 


The Reason for Survival after Suprarenalectomy.—lIt is important 
to tell why some animals die soon after bilateral suprarenalectomy (all 
dogs, cats and guinea-pigs, and a certain percentage of rats and rabbits), 
while others live, either for a long time with signs of suprarenal 


insufficiency, or normally in good condition. The work of many investi- 
gators indicates that for survival a suprarenalectomized animal is 
dependent on the presence of and functional activity of gross or micro- 
scopic accessory cortical tissue. 

My experience has been confined to the rat and guinea-pig. In 
the rat suprarenalectomy is never fatal in the presence of active accessory 
tissue. Perhaps 1 per cent of rats die of suprarenal insufficiency in the 
presence of gross accessories, but examination shows interstitial fibrosis, 
vacuolization, distortion of the cells and giant cells, a picture which may 
be called exhaustion atrophy. In rats dying of acute insufficiency within 
two weeks after extirpation, gross accessories are not seen. Rats dying 
of chronic insufficiency months after operation frequently show the 
presence of exhausted microscopic rests, on examination of the retro- 
peritoneal tissue. To summarize, large active accessories are capable 
of maintaining suprarenalectomized rats in normal condition, while 
physiologically active microscopic rests can maintain them, though 
inadequately, for months. With atrophy and the physiologic exhaustion 


24. Boinet, E.: Compt. rend. Soc. de biol. 47:162, 1895. 
25. Rogoff, J. M.: J. Pharmacol. and Exper. Therap. 26:243, 1925. 
26. Jaffe, H. L.: Am. J. Physiol. 78:453, 1926. 
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of these accessories suprarenalectomized rats die. If rests are absent 
or below the threshold quantity, death follows rapidly after suprarenal- 
ectomy. Similarly, Marine’s experience indicates that the survival of 
suprarenalectomized rabbits is dependent on physiologically active 
accessories. 

Some workers do not agree that accessories maintain suprarenal- 
ectomized animals, in spite of the evidence in favor of this view, and 
maintain that for proof accessories must be removed surgically from 
surviving suprarenalectomized animals. In view of the widespread 
distribution of accessory tissue, frequently not approachable surgically 
even when situated near the kidney, the indirect evidence, that is, the 
presence of large active accessories in animals surviving suprarenal- 
ectomy, and the exhaustion or absence of accessories in animals that 
die, should be accepted as proof that cortical accessory tissue maintains 
suprarenalectomized animals. The occasional presence of gross acces- 
ories in cats and guinea-pigs dying after removal of the second gland 
does not menace this conception. Since the cortex undoubtedly stands 
in different quantitative relations as to its vital functions in the different 
species, the accessories in these cases were probably below the vital 
threshold quantity. 

The fact that a suprarenalectomized animal will survive for a few 
days in apparently good condition, and then suddenly develop serious 
symptoms of impending death, points out either that the microscopic 
accessories are capable of maintaining the balance for a few days, or that 
the mechanism by which the suprarenal normally functions permits wide 
latitudes immediately after operation. An analogy may be seen in com- 
pletely thyroidectomized animals, in which a fall in heat production does 
not occur until about the tenth day after operation. 


Acute Symptoms Following Suprarenalectomy.—Excluding those 
animals in which death is complicated by the shock of operation or 
hemorrhage, symptoms attributable to the loss of the glands, resulting 
in death, may develop in animals surviving for either short or long 
periods after suprarenalectomy. Stewart and Rogoff,” and Banting 
and Gairns ** have described the acute symptoms following suprarenal 
extirpation in dogs. According to these authors, the dog usually 
recovers completely from the removal of the second gland in a few 
hours. A period of apparently normal health follows, lasting until a 
few hours before death. The first critical symptom that appears is 
complete anorexia which comes on rather abruptly, often accompanied 
or followed by vomiting and diarrhea, but sometimes preceded by them. 
Blood and bile appear sometimes in both the vomitus and the stool. 
Weakness is generally not manifested until near death when it is 
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especially evident in the hind legs if the animal tries to walk or stand. 
Exaggerated reflex excitability with twitching of the limbs is common, 
and convulsions with or without coma are occasionally observed. Shortly 
before death the pulse may be slow and irregular, or rapid. The rectal 
temperature may be subnormal. 

The onset of the serious symptoms and the symptomatology of 
suprarenalectomy in cats are essentially the same as in dogs.** In 
guinea-pigs the onset of the fatal symptoms is acute, loss of appetite and 
weakness being most prominent, while diarrhea is also seen. 

Those rats and rabbits that die from the acute effects of supra- 
renal suppression also appear to be in good clinical condition until 
a few hours before the decline, when they refuse food, become lethargic 
and die, sometimes with convulsions.** 


Chronic Symptoms Following Suprarenalectomy.—Marine and 
Baumann ** have shown that after bilateral suprarenalectomy a syndrome 
of chronic suprarenal insufficiency may be produced in those rabbits 
in which a sufficient amount of cortical accessory tissue is present to 
prevent death, and yet not enough completely to compensate for the 
loss of both suprarenals. The syndrome of chronic suprarenal 
insufficiency in the rat, which is easily produced and is clearly recog- 
nizable, has recently been described by Jaffe.*° The chief symptoms 
in both the rat and the rabbit are progressive emaciation, which results 
in marked or complete absence of fat, asthenia and lowered resistance, 
which leads in some instances to snuffles and skin infections. 

A small percentage of cats, guinea-pigs and dogs may survive 
bilateral suprarenalectomy for some weeks, but the symptom complex 
of chronic suprarenal insufficiency cannot be produced in these animals 
with any degree of regularity. Even if suprarenalectomy is incomplete, 
the animal may still die as it does after total suprarenalectomy, because 
the remaining fragment may be too small, or its blood supply may be 
interfered with. If the fragment left behind is too large the animal may 
recover completely without any symptoms of suprarenal insufficiency. 


Autopsy Observations in Acute Suprarenal Insufficiency —Death 
comes abruptly though these animals may have survived suprarenal- 
ectomy for as long as two weeks. The observations are essentially 
the same for all species. They consist mainly of congestion of the 
internal organs, especially the pancreas and mucous membrane of the 
duodenum and rectum. The intestines may be filled with a dark brown 
content. The frequency of congestion, extensive submocosal ecchymosis, 
hemorrhagic erosions and ulcers of the stomach without inflammatory 
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reactions is well-known.°® Lymphoid and thymus enlargement due to 
regeneration and secondary hyperplasia of the tissues may be seen if the 
animals have survived for about two weeks, and if emaciation is not 
too pronounced.** The blood is thick and only small amounts of serum 
separate out. Pathologic pigmentation of the skin has never been 
noted. The older observers emphasized changes in the brain and cord, 
but the importance of these is doubtful.**? In dogs the gum margins 
are congested and bluish, and sometimes ulcers appear under the tongue. 
Sections of the liver show degeneration or necrosis of the cords, which 
may be extensive. There may be focal necrosis of the kidney.*’ Gross 
accessory cortical tissue is rarely found in these animals. 

Autopsy Observations in Chronic Suprarenal Insufficiency —The 
major observations in such animals (rabbits and rats) are atrophy of the 
viscera and sex glands, granular kidneys and enlargement of the thymus 
and lymphoid tissues. The thymic enlargement may be pronounced even 
in the presence of emaciation. However, most striking is the dis- 
appearance of fat which may be complete in animals with insuf- 
ficiency of long standing. In others there is only a small amount of fat, 
frequently not more than one-hundredth of the amount present in a 
normal well nourished animal. In rabbits exhausted gross accessories 
may be seen, while in the rat a gross accessory is only rarely seen. 

Attempts to Prolong the Life of Suprarenalectomized Animals.— 
Rigid application of certain general principles helps to prolong the 
survival time of suprarenalectomized animals, and is particularly useful 
during the early critical period after operation. The animals should be 
fed carefully, the room temperature should be kept constantly at about 
78 F., overcrowding should be avoided and the animals should be 
tamed so that they do not struggle. Specific therapeutic procedures 
have been inefficacious. The injection of cortical extracts prepared by 
many methods, while not giving any encouraging results, has prolonged 
to some extent the lives of the animals, according to several investigators. 
The feeding of suprarenal cortex or its extracts has been without results. 
The injection of cholesterol and its esters, of other lipoids and of 
epinephrine has been futile in maintaining suprarenal insufficient animals. 
In evaluating the results of specific treatment, one must consider that 
palliative but temporary effects have been obtained by some workers 
merely by the injection of salt solutions to which dextrose has been 
added. Stewart and Rogoff ** injected: Ringer’s solution and dextrose, 
intravenously into seven dogs, usually once in twenty-four hours. Of 
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the seven dogs, one died on the thirty-third day after removal of the 
second gland, one on the thirty-fourth day, two on the twenty-first day 
and one on the sixteenth day. The two remaining animals died on the 
twelfth and sixth days, but the authors believed that their deaths were 
complicated by acute pulmonary disease. When the injections are not 
begun until the animal is moribund, they do not prolong life to nearly 
the same extent. In a few instances Stewart and Rogoff observed symp- 
toms which were connotative of impending death disappear under the 
treatment. 

Marine,** in a large series of cats doubly suprarenalectomized, 
injected salt solution intraperitoneally and obtained an average survival 
period of about sixteen days. 


RESISTANCE 


The Resistance of Suprarenalectomized Animals to Drugs and 
Toxins.—It was believed that the major function of the suprarenal was 
to neutralize drugs and toxins. This led to considerable work on the 
relation of these glands to resistance. The earlier literature is well 
reviewed in the recent papers of Lewis ** and Scott.*® In rats, between 
five and thirty days after suprarenalectomy, Lewis reported an increased 
susceptibility to drugs, especially morphine, the animals being from 
400 to 500 times more sensitive than normal rats. Scott also reported 
marked diminution in the resistance of suprarenalectomized rats to 
morphine when tested from seven to fourteen days after operation. He 
found, too, that such animals succumb readily to bacterial intoxication. 
Jaffe and Marine * confirmed these results, injecting standard typhoid 
vaccine intraperitoneally, and showed that in a certain percentage of 
animals compensation takes place in about nine weeks after supra- 
renalectomy when the rats withstand doses that would have proved 
fatal two weeks after operation. Stewart and Rogoff,** Rogoff and 
DeNecker,** and Rogoff and Ecker ** say that if suprarenalectomized 
rats are tested after having fully recovered from the immediate opera- 
tive effects, they do not show increased susceptibility to toxins and drugs. 

This problem has recently been restudied by Jaffe,*° who reports that 
the removal of both suprarenals in rats, in the absence of accessory 
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tissue, invariably leads to a marked immediate decrease in the resistance 
to typhoid vaccine, which is never completely compensated for. That 
this is a consequence of the loss of some function of the cortex is shown 
by the fact that hypertrophied accessory rests protect suprarenalecto- 
mized rats against otherwise fatal doses of vaccine, and that autoplastic 
cortical transplants also protect animals not having any other gross 
suprarenal tissue. 


Anaphylactic Shock and Suprarenalectomy.—Kepinow * found that 
the removal of one suprarenal gland and of the greater part of the 
other from guinea-pigs makes them more susceptible to anaphylactic 
shock, especially to active anaphylaxis. Flashman ** showed that after 
suprarenalectomy rats are markedly susceptible to anaphylactic shock 
produced by intraperitoneal injections of horse serum, though he pointed 
out, as have others, the difficulty of obtaining true anaphylaxis in this 
species. 

General Resistance Following Suprarenalectomy.—After this opera- 
tion there is diminished resistance in all species to excessive heat, cold 
and humidity, to fatigue and to disturbances in diet. Rats and rabbits 
are more susceptible to natural infections, developing skin diseases, 
snuffles and snuffles pneumonia much more frequently than their controls. 


Physiologic Significance of Diminished Resistance Following Supra- 
renalectomy.—Because pathologic changes appear regularly in the 
suprarenals in acute infections and intoxications, it has been held that 
the suprarenals play an important part in detoxication. This view is 
further supported by the experimental evidence of diminished resistance 
after suprarenalectomy, and by the hypertrophy of the cortex in chronic 
infections. Many think that because of the general character of the 
diminished resistance following suprarenalectomy and its nonspecific 
nature, the results are due rather to the effect of suprarenal removal on 
the rest of the body, than to the loss of a neutralizing mechanism conse- 
quent to the removal of the suprarenals. 


Antibody Formation after Suprarenalectomy.—Také and Marine * 
have reported that rabbits with high grade but sublethal suprarenal 
insufficiency produce much higher antisheep hemolysin titers than their 
controls. Jaffe and Marine * found that suprarenalectomized rats, which 
were immunized with typhoid vaccine within three weeks following 
bilateral suprarenalectomy, had agglutinin titers averaging from two 
to three times greater than their controls. In rats, about six weeks 
after suprarenalectomy, a difference could not be determined between the 
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agglutinin response of the normal and that of the suprarenalectomized 
animals surviving the operation in good condition. The mechanism 
involved here is not known but it may be related to the question of 
absorption of toxins following suprarenalectomy. 


TRANSPLANTATION 


Free Transplantation of the Suprarenal——The earliest attempts at 
suprarenal transplantation had mostly negative results.** The first 
detailed histologic study of successful autoplastic suprarenal trans- 
plantation was made in 1898 by Poll *° who reported a large percentage 
of takes in rats. During the next twenty years a number of investigators, 
among them the Cristianis,** Hultgren and Andersson,**? Schmieden,* 
Stilling,*® Marchand *° and Manley and Marine,” studied this problem. 
Some of these authors have, in a certain percentage of their animals, 
successfully autotransplanted this gland into the kidney, abdominal 
wall and spleen. The medulla never regenerates in a transplant. Many 
failures in transplantation have been recorded, especially because the 
biologic differences between autotransplantation, homotransplantation 
and heterotransplantation were not fully considered. Often the piece 
of tissue transplanted was too large. Other authors neglected the fact 
that the muscle and subcutaneous tissues in some species, particularly the 
guinea-pig, is extremely sensitive to medullary tissue, as described by 
Elliott and Tuckett.** In these animals, the epinephrine contained in 
the transplanted medulla irritates the tissues, often causing necrosis and 
suppuration of the transplant, or its replacement by fibrous tissue. If 
cortex only is transplanted, and if it is washed, a large percentage of 
takes is obtainable even in this animal. The rat offers excellent oppor- 
tunity for the study of transplants, at least 80 per cent regenerating 
even when both cortex and medulla are inserted. In this animal. regen- 
eration is completed in three or four weeks, after which time the trans- 


plant grows and may reach the size of 5 mm., which is as large as a 
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normal gland.** The glomerular zone regenerates first, but as the trans- 
plant enlarges all three cortical layers may appear. 


Evidence that Free Autotransplants Function—Though successful 
free transplantation has been reported frequently, statements that these 
transplants function are few. The first suggestive reference in the 
literature was made by Busch * and his co-workers, who reported evi- 
dence of functioning transplants in three suprarenalectomized rabbits 
out of sixty-one, with survival used as an index. They reported finding 
medullary cells in the successful grafts, which is doubtful. That about 
50 per cent of rabbits survive double suprarenalectomy for more than 
a month in good condition, because of the presence of accessory cortical 
tissue, must be considered in evaluating Busch’s results. 

Jaffe and Plavska ** obtained evidence of transplant function in a 
series of experiments in rats and guinea-pigs. In sixty-three rats out 
of sixty-seven, in which the transplants were large and well vascularized, 
and in which autopsy showed the absence of accessories, the animals 
approached the normal litter and sex controls in weight and activity, 
and withstood doses of vaccine that invariably killed suprarenalectomized 
rats that had not received transplants. 

Zwemer,” after removing both giands in cats and transplanting the 
cortex into the rectus muscle, reports that the animals lived ten days, 
whereas the usual survival period was three days. His results are 
probably explicable on the basis of absorption of the vital cortical sub- 
stance, rather than on the functioning of the transplants, because experi- 
ence has shown that suprarenal transplants do not regenerate, and 
therefore cannot function until at least three or four weeks after 
insertion. 

Jaffe and Plavska’s ** autoplastic transplants in guinea-pigs main- 
tained their animals in excellent condition for months after the removal 
of the second main gland. These results are conclusive of function 
when compared with the results for nontransplanted suprarenalectomized 
guinea-pigs, which survive on the average three or four days. The 
difficulty of transplantation in this animal, as emphasized by Elliott 
and Tuckett, was diminished or entirely avoided by separating the 
cortex from the medulla, and dividing the cortex into small fragments, 
which were transplanted into the rectus muscle after having been 
washed thoroughly in sterile physiologic sodium chloride solution. 
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Blodinger, Klebanoff and Laurens * failed to obtain function in 
autoplastic and homoplastic transplants in the dog. In spite of trans- 
plantation the animals died soon after the removal of the second gland, 
and the transplants had degenerated by the thirty-fourth day. Had they 
transplanted numerous small fragments of cortex only, there would 
probably have been a fair percentage of takes even in this animal, and 
functional activity of the transplants might have been demonstrated. 


Homotransplantation—This procedure has been carried out in 
rabbits by Schmieden ** who reported takes in 77 per cent of a series of 
thirteen animals. Of fifteen rats which we examined one month after 
homotransplantation four had positive transplants. The experiments 
were done without considering blood compatibility. It seems even 
from these few instances, considering the clinical appearance of the 
animals, that these transplants also may function.** 


Heterotransplantation—Thus far heterotransplantation has given 
negative results in regard to both take and function. 


“Stalked” Transplants——The studies in “Gestielte” transplantation 
carried out by von Haberer °° are actually dislocations of the suprarenal 
into the kidney. The histologic appearance of his transplants, the finding 
of medullary tissue, and the statement that these transplants function 
must be interpreted with the understanding that in these transplantations 
the original blood and nerve supplies were not severed. 


The Clinical Application of Transplantation.—An occasional report 
appears in the literature on the use of transplantation as a therapeutic 
measure against Addison’s disease. On studying these cases the reasons 
for the failures become apparent. At operation most of the patients 
were moribund; in nearly all cases the transplants were heteroplastic, 
and generally a whole gland was inserted into some part of the recipient’s 
body. If this question were carefully reworked, utilizing the facts now 
known about suprarenal transplantation, a certain small percentage of 
patients with Addison’s disease would obtain some therapeutic relief 
from this treatment, which would at least be palliative. 


METABOLISM 


Relation of the Suprarenals to Heat Production—Marine and 
Baumann ** studied heat production in rabbits suffering from sublethal 
suprarenal insufficiency induced by bilateral extirpation of the glands 
or by freezing the cortex. In rabbits with chronic suprarenal insuf- 
ficiency, metabolism is measurably increased for three weeks or more, 
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with or without slight remissions, and then gradually falls until death. 
In animals surviving indefinitely they found that the metabolism, after a 
rise, may drop a little below the control rate. Increased heat production 
did not occur when both the thyroid and suprarenals were removed. 
From their observations they concluded that the increased heat produc- 
tion following sublethal suprarenal insufficiency resulted from a dis- 
turbance of an interrenal (cortex) = thyroid relationship. In rabbits 
dying within a week after removal of the second suprarenal, the result 
was a steady fall in the metabolism, corresponding to what Aub, Forman 
and Bright ® observed in cats. Marine and Baumann believe that Aub’s 
result—that is, a progressive fall in metabolism after suprarenalectomy— 
is due to the fact that cats are generally moribund from the time the 
second gland is removed, and therefore that he was measuring the 
metabolism in dying animals. According to Scott,®** severe but non- 
fatal injury to the suprarenal cortex by freezing or by ligation of the 
suprarenal veins caused, even in the cat, a significant and prolonged 
increase in heat production. Lethal injury te the suprarenals caused a 
progressive fall in heat production corresponding to that obtained by 
Aub. When their results are correlated, real discrepancy does not exist 
between the Aub and Marine groups. 

The significance of these results is not understood. The increased 
heat producfion following sublethal cortical injury seems to be related 
to a disturbance in the metabolism incident to compensation. The 
metabolic observations do not explain the marked progressive loss of 
fat, emaciation and cachexia, from which the rabbit and rat suffer if 
they die from insufficiency months after suprarenalectomy—nor do 
they explain the marked metabolic disturbance resulting in death, which 
follows when cortical removal is more complete. 

The Relation of Cholesterol to Suprarenal Physiology.—Since 
lipoids sometimes constitute as much as 15 or 20 per cent of the fresh 
weight of the suprarenal cortex many investigations have been made 
to determine the relation of the lipoids to suprarenal physiology. 
Grigaut ®* studied the cholesterol content in the blood of the dog, 
following unilateral suprarenalectomy, and Rothschild ** studied the 
cholesterol content in the blood of the rabbit after unilateral and 
bilateral suprarenalectomy. After unilateral extirpation both reported 
a gradual increase in the cholesterol content of the blood, which fell 
to normal within three weeks after operation. After bilateral extir- 
pation, Rothschild reported a continuing rise in the cholesterol content 
until the animals succumbed, usually within twenty-four hours. From 
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the observations of Grigaut, Chauffard and his school ** concluded that 
cholesterol is a hormone produced by the suprarenal cortex, and that 
the hypercholesteremia following unilateral suprarenalectomy is the 
result of compensatory hypersecretion of the remaining gland. The 
Aschoff school advanced the theory, based on the work of Rothschild 
and of Landau and McNee,® that the suprarenal is a storehouse for 
cholesterol which, therefore, accumulates in the body after supra- 
renalectomy. 

Baumann and Holly ® recently restudied this question using rabbits, 
and concluded that the suprarenals are not the seat of cholesterol 
formation or the storehouse for this substance. They found no signifi- 
cant change in the cholesterol content of the blood of suprarenalecto- 
mized rabbits until one week before death, when it rose. They explained 
the terminal cholesterinemia as a premortal phenomenon. They could 
not establish any relationship between the plane of metabolism and the 
blood lipoids, as was recently advocated by Epstein and Lande. 

This view of Baumann and Holly has been confirmed recently by 
Randles and Knudson ** and by Lucas,®® and is accepted among 
physiologists and biologic chemists in this country. 

Other Blood Chemistry Observations after Suprarenalectomy.—No 
specific changes in the blood constituents, including lipoid phosphorus, 
have been noted following suprarenalectomy, which may be attributed 
with certainty to this procedure. Variations from the normal are due 
to premortal changes and particularly to changes in the concentration of 
the blood. 


Feeding of Suprarenal Glands to Normal Animals.—R. G. and A. D. 
Hoskins *° fed as much desiccated suprarenal as could be given without 
causing digestive disturbances to a series of 20 day old rats for a period 
of from two to eight weeks. As a result, the ovaries and testes were 
larger in those animals fed suprarenal than in the controls, and they 
concluded that the effect on the gonads must be due largely to the 
cortical portion of the gland, because very little of the epinephrine con- 
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tained in the medulla is absorbed through the alimentary canal. 
McKinley and Fisher ™ repeated this experiment on white rats between 
the ages of 14 and 21 days. After eleven weeks, rats fed on fresh 
cortex weighed 10 per cent more than their controls, and the testes were 
21 per cent heavier. The feeding of fresh whole ox suprarenal gland 
proved toxic in 0.5 Gm. quantities, because of the medulla. 

Marine, Baumann and Cipra ** fed glycerol emulsions of the supra- 
renal cortex to eighteen rabbits. The period of feeding varied from 
eleven to nineteen days, and the amount administered was from 4 to 
10 cc. daily. In eleven animals they observed a fall in the metabolism, 
varying from 6 to 27 per cent, which usually began about a week after 
feeding and persisted in most cases for a week after feeding ceased. 


Cholesterol Feeding—When cholesterol is fed to animals, the store 
of this substance is rapidly increased, and concommitantly the supra- 
renals enlarge.** McMeans “ interprets this as part of a compensatory 
mechanism on the part of the body to rid the blood of an excess of 
cholesterin, but this is doubtful. It seems, rather, that the suprarenal 
cortical cells have a great affinity for lipoids. 


HYPERTROPHY OF THE SUPRARENAL CORTEX 


Hypertrophy of the suprarenal cortex occurs under a wide variety 
of experimental and physiologic conditions. The condition as it occurs 
during pregnancy and lactation in man and animals is well known." 
Riddle ** recently reported hypertrophy during ovulation in pigeons, and 
Watrin ** observed it during the estrum of lower animals. J. C. 
Donaldson ** did not find hypertrophied suprarenals in pregnant rats. 
The physiologic significance and importance of these observations is not 
known, since both in animals and in man hypertrophy of other organs 
and glands also takes place. The understanding of this reaction is 
further complicated because enlargement of the suprarenal cortex has 
been reported after gonadectomy in the rabbit, guinea-pig and dog.” 
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The suprarenals enlarge during inanition.*® McCarrison *' noted 
suprarenal enlargement in guinea-pigs on a scorbutic diet. Thyroid 
feeding causes suprarenal enlargement,** but the interpretation of this 
observation is not clear, since hypertrophy occurs in other organs, and 
the suprarenal is said to hypertrophy also after thyroidectomy.** 

The hypertrophy of the suprarenal cortex in chronic infections and 
intoxications is well known. Recently, Mulon and Porak ** found 
cortical hypertrophy in animals used to produce various antibodies. 
The largest suprarenals were found in rabbits repeatedly injected with 
sheeps’ erythrocytes for amboceptor production. 

Compensatory Hypertrophy.—Rapid hypertrophy of the remaining 
gland follows unilateral suprarenalectomy and may involve the accessory 
cortical rests. This hypertrophy reaches its height within two or three 
weeks. The concensus of opinion is that the hypertrophy is confined to 
the cortex. McKay and McKay * report that the compensatory hyper- 
trophy in the rat amounts to 61 per cent fourteen days after unilateral 
suprarenalectomy. 


CHEMISTRY OF THE SUPRARENAL CORTEX 


Considerable work has been done on the chemistry of the cortex, 
particularly with the idea of isolating an active principle and finding 
the relation of cortical substances to the production of epinephrine, but 
it has as yet yielded little information. Of the chemical constituents of 
the cortex there is little knowledge. Analyses have shown the presence 
of cholin, neurin, stearic and palmitic acids, and sphingomyelin and 
phrenosin. Specific proteins have not been isolated. Little is known 
concerning the nature of the anisotropic substances and their relation to 
the secretion. 

The fundamental knowledge of the suprarenal gland was advanced 
when Oliver and Schaefer,** in 1894, discovered that extracts of the 
medulla, when injected into the circulation in great dilutions, caused a 
remarkable but brief rise in blood pressure, mainly as a result of general 
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arteriolar constriction. Independently of them, Cybulski *’ obtained 
the same results, and he further demonstrated this pressor substance in 
the blood of the suprarenal vein. Intensive investigations directed 
toward the isolation of the pressor principle followed and were begun 
in this country by Abel.** He isolated the suprarenal principle as a 
monobenzoyl product. Several years later Takamine ** and Aldrich * 
isolated it as a free base. The trade name adopted by Takamine and 
Aldrich was adrenalin, while Abel’s name, epinephrine, has been the 
name accepted by the Council on Pharmacy and Chemistry. In the 
U. S. Pharmacopeia this name is also employed, the solution being 
described as epinephrine hydrochloride. The two suprarenals of an 
adult contain at most only 9 mg. of the principle. After acute infections 
and various exhausting diseases, the epinephrine content is much reduced, 
but on recovery regeneration of the substance occurs within a few days. 
Hartman * believes that the cortex shares in the formation and dis- 
charge of epinephrine, but this is not accepted generally. 

Epinephrine oxidizes readily on exposure to the air, it turns pink, 
then brown and finally yields a dark amorphous substance of the 
melanin group. It is also responsible for the dark color which develops 
in the medullary portion of the gland after exposure to the air for 
some time. This chemical reaction is applied clinically to bring out 
latent pigmentation in Addison’s disease by exposure to sunlight in 
suspected cases. The Vulpian ferric chloride color reaction is produced 
by the epinephrine, and while not entirely proved, apparently the chrome 
reactions of the medulla are also entirely dependent on this substance. 


Pharmacology of Epinephrine-—Experimentation has shown that 
epinephrine stimulates or inhibits the action of practically all structures 
innervated by the sympathetic nerves going to the part. For example, 
it accelerates the heart rate in the same way as electrical stimulation 
of the accelerator or sympathetic nerves to the heart. Like stimulation 
of the splanchnic, it relaxes the stomach and the intestines, but causes 
increased tonus of the pyloric, the ileocecal and the internal anal sphinc- 
ters. The injection of solutions of epinephrine causes the following 
conditions: an increased secretion of saliva, lachrymal fluid, bile and 
sweat (this last only in horses and sheep; contraction of the erectores 
pilorum, the gravid and nongravid uterus in many animals and the 
trigone of the bladder; relaxation of the nongravid uterus in the cat, 
rat, mouse and guinea-pig; relaxation of the fundus of the bladder, of 
the coronary vessels and the bronchi (the last, particularly, if the ani- 
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mal has previously been in a state of spasm); dilatation of the pupil 
and exophthalmos ; polycythemia, and also the conversion of the tissue 
glycogen into blood sugar. The effect of epinephrine in great dilutions 
is different from that in more concentrated solutions. Epinephrine is 
not a vasoconstrictor or a vasodilator, but is dependent on the dosage 
employed, the organ in which the action is taking place, and the general 
condition of the organism. It is now accepted that in great dilutions 
epinephrine produces a pure depressor or dilatation effect. 

The point of action of epinephrine is on an intermediate anatomic 
unit, the myoneural or adenoneural junction. Epinephrine is of con- 
siderable importance in practical medicine. Its extraordinary ability to 
cause constriction of small arteries and veins whenever applied to them, 
its power to cause relaxation of spastically contracted bronchioles and its 
power to resuscitate an arrested heart are among the reasons for its 
widespread use. 

Epinephrine in the Suprarenal V ein Blood.—Naturally, when a drug 
exhibits such pharmacologic potency on injection into the body, con- 
siderable interest and discussion is raised as to its action when it is 
liberated from the suprarenal medulla. Attempts have been made to 
measure its rate of liberation and concentration in the blood. By the 
rabbit intestine segment method Stewart and Rogoff ** estimated that 
the average output of epinephrine per minute per kilogram of body 
weight in 103 cats was 0.000226 + 0.000007 mg., and for thirty-two 
dogs 0.000227 + 0.0000096 mg. In nearly 85 per cent of the cases the 
output lay between 0.00010 and 0.00030 mg. Their assays show that 
the concentration of epinephrine in the suprarenal vein of etherized 
cats is between 1: 1,300,000 and 1:9,000,000, and in dogs between 
1: 1,800,000 and 1: 18,000,000. They continually stress the point— 
that there is a great difference between output and concentration, 
explaining that concentration varies inversely with the rate of blood 
flow through the suprarenals while the output is constant. Hoskins and 
McClure,®* also using the rabbit intestine segment method, estimated 
that the concentration of epinephrine in the suprarenal vein of dogs 
was between 1: 2,000,000 and 1: 8,000,000 of a solution of epinephrine 
hydrochloride. Assuming that such a solution contains about 70 per 
cent of the base, their figures agree very well with those of Stewart and 
Rogoff.** Many other investigators, using different methods, reported 
on both the output and the concentration of epinephrine. The figures 
vary; some are twenty times greater than those given above. Because 
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of the inherent difficulties in these estimations, discrepancies in the 
assays will appear, and the results of inexperienced workers must be 
interpreted cautiously. 


Destruction of Epinephrine in the Body.——Epinephrine has ‘never 
been detected with certainty in the peripheral blood of man or animal 
in health or disease. Its concentration in arterial blood has been esti- 
mated as 1: 1,000,000,000. What becomes of the epinephrine present 
in the suprarenal vein, and how it is destroyed in the body, are not 
exactly known. That it is not excreted as such is generally believed. 
It has not been recognized in any of the excretory fluids of man, though 
it has been found in the dermal secretion of a West Indian toad. 
When epinephrine is infused into arteries, and its concentration in the 
arterial blood is raised much above the physiologic level, most of it 
disappears in passing through the tissue capillaries. It has been shown 
further that most of it disappears in passing through the tissues or 
organs in which it induces a reaction. This explains why it cannot be 
detected in the peripheral venous blood. 


Nervous Control of Epinephrine Secretion——Dreyer ** showed that 
stimulation of the peripheral end of the splanchnic nerve causes an 
increase in the amount of epinephrine entering the blood of the supra- 
renal vein. This work was confirmed and extended by Tscheboksaroff,” 
Asher,®* Joseph and Meltzer,*® and Elliott.* That the spontaneous 
output of epinephrine is entirely under the control of nerves is also 
well established. Stewart and Rogoff *°° have shown that the epinephrine 
output in the cat or dog was either greatly diminished or nil after section 
of the nerves to the suprarenal. Most of the efferent epinephrine secre- 
tory fibers run in the major and minor splanchnic nerves; and there 
is evidence that some fibers may pass from the abdominal sympathetic 
chain to the glands. 

Little is definitely known of the part played by the central nervous 
mechanism in controlling the secretion, but it seems that the uppermost 
thoracic segments are related to the epinephrine output. By section 
of the lower thoracic cord, this center of control is removed, and the 
epinephrine output is diminished or abolished. Definite evidence as to 
centers situated in the brain is not found, though from the present 
knowledge of the cerebral control of the spinal centers, some such 
mechanism may exist. 
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Concerning the afferent paths through which the epinephrine output 
can be affected, there has been considerable controversy, and two schools 
of opinion have developed. This controversy has centered around the 
theory of emergency function, propounded by Cannon *™ in 1914. 


THE THEORY OF THE EMERGENCY FUNCTION OF THE SUPRARENALS 


Cannon and de la Paz,’°? and Cannon and Hoskins’ in 1911 
reported that the suprarenal medulla was stimulated to secrete during 
emotional stress, pain and asphyxia. Cannon and Nice *** and Gruber °° 
then pointed out that epinephrine lessened muscular fatigue, while 
Cannon and Mendenhall *°* showed that it accelerated the coagulation 
of blood. The results of these and numerous other studies by the 
Cannon group were elaborated into the emergency function theory of 
the suprarenals, which introduced a new conception of the role of the 
sympathetic system of the suprarenal medulla in important bodily 
adjustments. 

The emergency theory was presented by Cannon and his co-workers 
on the basis of studies of suprarenal secretion following the stimulation 
of afferent sensory nerves, asphyxia and emotional excitement. In 
their papers bearing on this subject they emphasize that the secreted 
epinephrine under these circumstances did not have a different function 
separate from that of nerve imipulses, and that the changes in the viscera 
induced by nervous impulses were continued only by the circulating 
epinephrine. They also state that during serene existence epinephrine 
is unnecessary and is, in fact, not secreted; they believe that it enters 
the circulation only in times of great emotional stress and under circum- 
stances causing pain and asphyxia, when peristalsis is inhibited and 
blood is shifted to the vital organs as the lungs, heart, central nervous 
system and skeletal muscles. The effects of fatigue are overcome 
quickly, and sugar is mobilized into the circulation. Under such condi- 
tions epinephrine aids the sympathetic division of the autonomic system 
to render the organism most efficient for combat, flight or pursuit. 

The, evidence on which this theory was based and its interpretation 
have been questioned particularly by Stewart and Rogoff. On the 
basis of apparently careful quantitative studies, they believe that the 
discharge of epinephrine is continuous, that the amount is approximately 
constant per unit of time and that a more or less constant output exists 
in the ordinary species of laboratory animal, reckoned in proportion to 
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body weight. Stewart and Rogoff were unable to find an increased out- 
put of epinephrine in pain, asphyxia or emotional excitement, believing 
that the increase obtained by other observers under these conditions was 
an increase not in output, but merely in concentration, due to a diminu- 
tion in the rate of blood flow through the lumbosuprarenal veins.’ 
According to them, different anesthetics, operative procedures and the 
various methods of collecting blood from the suprarenal vein do not have 
an appreciable effect on the output of epinephrine. To review the work 
of other investigators, who support or oppose either of these views, 
would not give much further satisfaction. 

Thus two schools working on the same problem have reached anti- 
podal conclusions. The controversies have been centered chiefly about 
the value of the methods used. The validity of the denervated or isolated 
heart,*°* as an indicator of increased epinephrine secretion, has been 
most strenuously objected to by Stewart and Rogoff.* It seems that 
Cannon has himself given a satisfactory answer and has brought for- 
ward evidence by other workers to refute the objections to the method.**° 
The assumption of Stewart and Rogoff that the results obtained by 
Cannon are due to shifts of the circulation, with consequent increased 
concentration of epinephrine in the suprarenal or caval blood, needs 
further proof. 

Cannon’s contention that epinephrine is not secreted during serene 
or peaceful conditions seems untenable because the medulla is markedly 
vascular and is controlled by an abundant nerve supply which increases 
the epinephrine output on electric stimulation, and which leads, when 
sectioned, to a diminution or abolition of the epinephrine store and 
output. Furthermore, whenever suprarenal vein blood has been tested, 
it has been found to contain epinephrine. It is hardly conceivable, 
therefore, that the medulla should not have a constant secretion, as 
Stewart and Rogoff have claimed. This constant secretion may be 
regarded as the “vegetative” level, which should become augmented, 
and there is no logical reason why it should not, when physiologic 
nervous stimuli reach the suprarenal medulla through the sympathetic 
system during periods of emotional stress. That stimuli reach other 
abdominal organs through the autonomics during periods of stress is 
well known. However, whether the increased epinephrine output that 
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occurs during these periods plays as important a rdle as Cannon believes 
is not known. 


FUNCTION OF EPINEPHRINE IN BODILY PROCESSES 


Whatever these functions may be, the abrupt suppression of the 
epinephrine output from the suprarenals does not cause any obvious 
changes. The part played by the extramedullary chromaffin tissue in 
the liberation of epinephrine and in compensation for the suppression of 
epinephrine from the main glands is questionable. After the suppression 
of the epinephrine output in the dog, an immediate fall in the blood 
pressure attributable to this procedure does not occur.*** Henderson, 
Prince and Haggard *** have shown that during the period of low blood 
pressure incident to shock, attempt at compensation by an increase in the 
epinephrine output does not take place. 

Since Elliott’s time *** some have believed that epinephrine secreted 
under physiologic conditions activates or increases the irritability of the 
sympathetic system or the myoneural junction, the intermediate link 
between the nerve ending and the muscular fibers. This gave rise to 
the theory that the function of epinephrine was to increase tonus. 
Cannon does not accept the tonus theory, believing that epinephrine 
functions only during times of stress, when it augments the effect of 
the autonomic nervous system. Under pharmacologic conditions epi- 
nephrine undoubtedly acts on the myoneural junction. 

The effects of epinephrine in physiologic amounts on normal metabo- 
lism are not known. To what degree chronic suprarenal insufficiency 
is dependent on epinephrine insufficiency, I cannot say, but animal 
experiments indicate that its deficiency does not produce this condition. 
Most of the information concerning the influence of epinephrine on 
metabolism is based on the results of the injection of amounts much 
greater than any occurring physiologically. Basal metabolism and 
rectal temperature are unaffected by operations which suppress the 
normal epinephrine output. Morphine, which causes marked hyper- 
thermia in normal cats, produces the same effect on cats in which 
the epinephrine output has been interfered with. 

The influence of epinephrine on sugar metabolism has been a sub- 
ject of discussion since Blum ™* found that the injection of epinephrine 
caused a glycosuria. Because of this it was believed that the increased 
blood sugar in experimental hyperglycemias was due to an increased 


111. Gley, E., and Quinquaud, A.: J. de physiol. et de path. gén. 19:356, 
1921. 

112. Henderson, Y..; Prince, A. L., and Haggard, H. W.: Shock, J. A. M. A. 
69:965 (Sept. 22) 1917. 

113. Elliott, T. R.: J. Physiol. 32:401, 1905. 

114. Blum, F.: Arch. f. d. ges. Physiol. 90:617, 1902. 





442 ARCHIVES OF PATHOLOGY AND LABORATORY MEDICINE 


liberation of epinephrine from the suprarenals. Carrasco-Formiguera *° 
found that piqure caused a temporary increase in the epinephrine output, 
but he did not believe that the piqure hyperglycemia was due to the 
increased epinephrine output. It has been shown further that piquire 
hyperglycemia may take place in the absence of the suprarenals. 
The hyperglycemia of ether, asphyxia and emotion is believed by some 
to be due to an increased epinephrine discharge during these states. 
Stewart and Rogoff doubt whether a true emotional hyperglycemia 
exists, and do not believe that the hyperglycemias of asphyxia and 
ether are due to an increased epinephrine discharge. 

Keeton and Ross ** and Kahn‘ believe that epinephrine stimu- 
lates glycogenolysis and may assist glycogenolysis produced by other 
means. Stewart and Rogoff contend that there is no evidence that the 
rate at which glycogen is transformed into dextrose, or the rate at which 
dextrose is oxidized in the organism, is influenced by the epinephrine 
liberated from the suprarenal. The theory that epinephrine is a physio- 
logic antagonist of the pancreatic hormone, and that when the pancreas 
is removed diabetes follows because of the unchecked secretion of 
epinephrine, is also unfounded, according to these authors. 

From what has been said it is evident that if the emergency function 
theory of epinephrine is excluded, little is known of how epinephrine 
acts in the body under normal physiologic conditions. 


THE RELATION BETWEEN CHROMAFFIN TISSUE AND THE THYROID 


Epinephrine injected intravenously causes a marked constriction of 
the thyroid vessels. Asher and his co-workers *** have shown that the 
blood pressure’ response to a given dose of epinephrine in rabbits in 
which the thyroid nerves were stimulated was greater than the response 
obtained without stimulation of these nerves. The Goetsch epinephrine 
test in exophthalmic goiter is a clinical application of this reaction. 
Asher and Flack believe, but this is not proved, that the thyroid hor- 
mone increases the irritability of, or sensitizes the tissues innervated by, 
the sympathetic nervous system, making them more susceptible to 
epinephrine. The work of Marine and Baumann * and of Scott ® on 
heat production, which has been discussed, points to a relationship 
between the suprarenal cortex and the thyroid. 


INDISPENSABILITY OF THE MEDULLA AND EPINEPHRINE TO LIFE 


It has already been pointed out that the suprarenal cortex is vital 
to life. In regard to the medulla, the available evidence indicates that 
it is not indispensable to life and health. Cats, dogs and monkeys have 
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been known to live indefinitely in good health after excision of one 
suprarenal and section of the nerves to the other, an operation which 
either abolishes the output of epinephrine or reduces it to a small fraction 
of the normal. What part the epinephrine of the extracapsular 
chromaffin tissue plays in maintaining a decapsulated animal is not 
definitely known. Some workers believe that a complete cessation of 
epinephrine output can never be obtained on account of these tissues, 
but their secretion must be insignificant compared to the amount 
secreted by the medulla of the main glands. A strong argument 
against the view that the extrachromaffin tissue exerts any influence 
on life was made by Vincent,**® who pointed out that from the relatively 
large size of the “abdominal chromaphil body” in the dog, this animal 
might be expected to be quite resistant to suprarenal extirpation, while 
the white rat, which is quite resistant to this operation, has no extra- 
suprarenal “chromaphil” tissue. For the present, the view must be 
accepted that the medulla and its secretion are not indispensable to 
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ANATOMY AND PHYSIOLOGY 
VARIOUS CONDITIONS 





PATHOLOGY, 










Complete Absence of the Suprarenal Tissue.—This has been reported 
in rare cases after birth, but the reports were probably the result of 
faulty observation. Either the main glands were displaced or large 
accessory rests were present but not found. 


Aplasia or Hypoplasia——Nonviable monsters, especially those with 
extensive cerebral defects, frequently show these changes. Morgagni 
first described a number of these cases, and since his time many authors 
have confirmed the observation. In 1911, Elliott and Armour’ 
described an interesting case of a full term anencephalic fetus in which 
the suprarenals were about one-sixth normal size, and shaped exactly 
like those of a child 1 year old. Histologically the suprarenals showed 
complete development of the medulla, but absence of the cortex. Kern," 
Veit,?° Meyer *** and Landau *’ also reported that the hypoplasia of 
the suprarenals in these cases was limited to the cortex, which in most 
instances was not entirely absent. The medulla was either normal or 
hyperplastic when compared with control fetuses. Landau’s explanation 
of the suprarenal cortical defect is that in anencephaly and hemicephaly 
there is a hurrying forward, after the sixth month of fetal life, of the 
changes which ordinarily take place in the suprarenal cortex after birth 
(see involutionary changes described above). The result is a gland 
only slightly larger than that of the fifth month, the architecture of 
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which is that of a normal gland one month or more postpartum, with a 
thin cortex and a fully developed medulla. In rare instances the cortex 
may be entirely missing. An enlarged thymus is sometimes found in 
these cases and may stand in regard to the suprarenals, in the relation 
of cause and effect, as suggested by the work of Marine *** in the 
rabbit and of Jaffe in the rat.*** As yet the connection between the 
cerebral defect and the suprarenal changes is not explained. 

Malposition of the Suprarenal—Displacement of the suprarenal 
underneath the capsule of the kidney and liver is the most common mal- 
position. In a strict sense the term should be applied only to structures 
containing both cortex and medulla, because aberrant cortical masses 
are usually accessories. 

Appearance of the Suprarenals at Autopsy.—Changes in the supra- 
renals are found frequently post mortem. In milder forms, the cells 
in the innermost zone of the cortex separate and lose their staining 
power. In the severe forms, the medulla and the inner cortical layers 
may be converted into a hemorrhagic mass. Intermediate degrees of 
change occur between these two forms. The most advanced changes are 
found when death is due to acute infections. 

General opinion is that these changes are essentially postmortem 
softenings, but the question of their origin is still far from settled. 
While Materna *** does not deny the occurrence of some degrees of 
postmortem softening, he believes that most of these softenings have 
their origin ante mortem. He came to this conclusion because he fre- 
quently noted reparative changes in softened suprarenals, and he 
observed the most extensive postmortem lesions in those cases in which 
the suprarenal is known to undergo marked destructive changes during 
life (infections, intoxications and burns). According to this interpre- 
tation, the severe postmortem lesions are intensifications of antemortem 
or agonal changes. Some of the seemingly destructive changes may be 
artefact, because after death the suprarenal is easily injured by handling. 

Changes in Suprarenals as a Result of Infections and Intoxications.— 
Edema is commonly found in the inner zone of the cortex, and may be 
so extensive as to change the size and weight of the gland. Congestion 
of the sinusoids, especially the zona fasciculata, also occurs frequently. 
Focal necrosis and hemorrhage of this zone are often associated with 
toxemias and intoxications, and in nonfatal cases regeneration occurs 
rapidly through active mitosis.’*° Concomitant with these pathologic 
changes is the more or less complete disappearance of cortical lipoids. 
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Hemorrhage into the Suprarenals——Massive hemorrhage involving 
both cortex and medulla has been noted frequently in the new-born, and 
may cause death in these cases. The hemorrhage may lead to complete 
destruction of the medulla, converting the glands into blood cysts. With 
extensive hemorrhage, the cortex sometimes ruptures, causing bleeding 
into the retroperitoneal tissues. In the new-born the pathogenesis of 
this condition is not understood, but in some cases it may result from an 
exaggeration of the physiologic degenerative changes which normally 
occur in the cortex soon after birth. In adults the lesion is frequently 
hemorrhagic infarction due to embolism. 

Suprarenal Changes in Fatal Burns.—The significant pathologic 
change in these cases is a hemorrhagic destruction of the glands, and 
as the lesions are sometimes large, they may be the immediate cause 
of death. The pathogenesis is obscure. Kolisko *** believed that the 
lesion was a hemorrhagic infarction, but Weiskotten *** doubted this. 










Amyloid Degeneration.—This is common in the suprarenal. The 
amyloid is deposited in the walls of the sinusoids; as it accumulates the 
parenchymal cells are gradually compressed. Most of the amyloid is 
deposited in the fasciculata. 


Calcification of the Suprarenal——A few cases have been reported in 
man. Newsam’s '** patient, a child, aged 2 years and 7 months, appar- 
ently healthy, suddenly became unconscious and died in fourteen hours. 
The autopsy showed calcification. of the fascicular and reticular zones, 
with the formation of bone in the medulla. - Victor **° described a similar 
case, but without bone formation in the medulla. Kruse **° reported an 
instance of bone formation in the suprarenal medulla of a monkey. 
Calcification is a common lesion in cats, Marine *** observing it in 
approximately 25 per cent of 257 animals. In a large series of rabbits, 
pigs, sheep and cattle he did not find the condition. He believes that 
in the cat it is associated with distemper. 
















Miscellaneous Pathologic Conditions.—Abscesses in pyemia have 
been described, but are uncommon. Tubercles are found constantly in 
miliary tuberculosis. In acquired syphilis gummas sometimes appear 
in the suprarenal, while in congenital syphilis the suprarenal shows focal 
necrosis, at times gummas and interstitial fibrosis, and fibrosis of the 
Spirochetes are demonstrated easily. 









capsule, 
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Changes in Suprarenal Constituents in Pathologic Conditions—By 
histologic and chemical methods it has been determined that the cortical 
lipoids disappear rapidly in acute infections and intoxications, and more 
slowly in chronic infections. In anemias and as a result of severe 
hemorrhage they also disappear. On the other hand, in chronic cardio- 
renal disease, arteriosclerosis, cardio-valvular disease with decompensa- 
tion, and conditions of inanition and wasting, the lipoids are increased. 
The disappearance of the lipoids does not take place evenly throughout 
the cortex. As exhaustion advances, focal areas still loaded with 
lipoids remain. Finally, only occasional cords of the fasciculata con- 
tain this substance which eventually disappears entirely. The mechanism 
by which the lipoids are removed from the cells is not known. 

In diseased conditions the epinephrine store has not been found to be 
increased with certainty, not even in cases of hypertension with cortical 
tumors in which there is a suspicion that a relation between these condi- 
tions may exist. One of the difficulties in these estimations is that 
epinephrine tends to disappear rapidly after death. On the basis of the 
results of several investigators, there is no doubt that in the course of 
acute diseases the epinephrine store of the suprarenals diminishes, but 
its regeneration is rapid during convalescence. 


ADDISON’S DISEASE 


In spite of the great amount of data, the pathology of Addison's 
disease and the relative importance of the cortex and medulla in its 
production are not yet completely understood. Opinion on the latter 
question is divided. Karakascheff *** affirms that cortical destruction 
is the important lesion, while Wiesel *** considers that the essential 
change is the degeneration or disappearance of chromaffin cells, either 
within or without the main glands. He believes that the cortical changes 
are of secondary importance. An understanding of the pathologic condi- 
tion is further complicated by Lewin’s *** statement that in 12 per cent 
of a series of 561 cases compiled by him, the suprarenals apparently were 
normal. Perhaps Lewin overlooked such extrasuprarenal lesions as 
Wiesel described eleven years later, and, therefore, his statement is not 
as significant as it first appeared. On the other hand, destructive lesions 
of the suprarenals have been observed without the clinical syndrome of 
Addison’s disease. These cases are usually explained on the basis that 
small amounts of cortical tissue have prevented the development of the 
symptom complex. In a small percentage of cases observers have 
described extensive alterations in the sympathetic system with and 
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without lesions in the suprarenals. The changes were found chiefly in 
the semilunar ganglions and solar plexus which showed degeneration of 
the ganglion cells and nerve fibers, cellular infiltration, connective tissue 
proliferation and pigment deposition. Changes in the spinal cord in 
Addison’s disease have been described, but are of doubtful significance. 
In spite of the foregoing observations, the important lesions in this 
disease must be sought in the suprarenals proper where the disturbance 
may be either a gross pathologic destruction of the gland or a physiologic 
insufficiency. Whether the cortex or medulla plays the important part 
cannot yet be settled. It has been shown in animals that the suppression 
of the epinephrine output from the main gland does not lead to any 
serious symptoms, and that the extramedullary epinephrine output is 
insignificant. Again chronic suprarenal insufficiency, due to cortical 
deficiency in animals, only vaguely resembles Addison’s disease. The 
pigmentation has not been produced experimentally. Those who believe 
that cortical destruction is the important lesion must have seen cases at 
autopsy with completely destroyed medulla and with considerable areas 
of apparently uninvolved cortex. The cortex in these cases, though 
apparently normal histologically, may not be active functionally. Pathol- 
ogists are hardly nearer a better understanding of the relation of the 
suprarenals to Addison’s disease than they were in 1855. The entire 
subject should be reworked in the light of the present knowledge of 
experimental chronic suprarenal insufficiency, and of the vegetative 
nervous system. 

From the etiologic point of view tuberculosis of the suprarenals 
has been found in at least 75 per cent of the cases. The lesion is usually 
bilateral, although occasionally only one gland is affected. Syphilis, 
hemorrhage, new growth and atrophy are among the other causes. 
Atrophy is considered by some the second most frequent lesion, and the 
condition is always bilateral.*** Bittorf *** compiled fifty such cases 
sonii: Klinische und anatomische Untersuchungen, Jena, Gustav-Fischer, 1908. 
which showed either small, normally shaped glands, or more atrophic 
glands consisting of fatty tissue which fused with the adjacent 
structures, 

Elsasser *** compiled 549 cases of Addison’s disease, and in 17 per 
cent the lesion was isolated (primary) tuberculosis. This fact and the 
frequent observation of atrophy of the gland-have led to the conception 
that disease attacks the suprarenal, causing the Addison syndrome, only 
when the suprarenals are subnormal from birth or congenitally. This 
view is further strengthened because it has been pointed out that status 
thymicolymphat‘cus is always present to some degree in patients with 
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Addison’s disease. Star *** first observed the presence of an enlarged 
thymus in a case of Addison’s disease in 1895; following this 
Hedinger,?*® Wiesel,’*° Hart,’** and Pappenheimer *** confirmed the 
observation and reported many cases. The relation of status thymico- 
lymphaticus to small, deficient suprarenals has been well known for 
many years. If Addison’s disease generally appears when the suprarenals 
are subnormal, the origin of the abnormality may be traceable to 
irregularities in the physiologic involution of the gland which takes 
place after the second week of postpartum life. 

Attempts to explain further the individual symptoms of Addison’s 
disease on insufficiency of either cortex or medulla are futile; the pig- 
mentation of Addison’s disease is an augmentation of the normal pig- 
ment deposit. As to the amount of epinephrine in the suprarenals in 
Addison’s disease, Lucksch reports that it is less than in any other 
pathologic condition. This is only natural since the destruction of 
medullary tissue is great. Some observers have reported that with 
tuberculosis of one gland the amount of epinephrine in the intact gland 
may increase. 


TUMORS OF THE SUPRARENAL CORTEX 


Tumors arising from the cortex resemble more or less normal cortical 
tissue. There may be simple hyperplasia, adenoma formation, degen- 
erated adenoma and true carcinoma (hypernephroma). 


Hyperplasia—This condition occurs frequently in the suprarenal 
cortex. The lesions pass through hypertrophy, hyperplasia which may 
be focal or diffuse, to adenoma formation. The condition arises as a 
result of an increased physiologic demand made on the gland, and is 
found with increasing frequency after early adult life. In focal or 
nodular hyperplasia the cells or cell groups are often larger than normal, 
and usually present the structure of zona glomerulosa. 


Adenoma.—True suprarenal adenoma is not common. It is separated 
from nodular hyperpiasia by its atypical structure and malignant ten- 
dencies. This tumor is either single, or multiple and bilateral, and forms 
yellowish or yellowish red masses, well circumscribed from the rest of 
the cortex. It often deforms or destroys the gland. True adenomas 
do not reach any great size, though some tumors weighing several ounces 
have been described, while retaining the adenomatous structure. Hemor- 
rhage and central softening may occur. Rarely adenomas are surrounded 
by a definite capsule. 
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Microscopically the cells may deviate considerably from the normal 
cortical cells. Irregular alveolar formations with lumina, some showing 
low papillary growths, have been described in benign adenoma.*** These 
tumors do not produce metastases, but transformation into adenoma- 
malignum or into more atypical carcinoma is frequent. 


Carcinoma or Hypernephroma.—These tumors make up by far the 
majority of the malignant tumors of the gland. They may be divided 
into adenocarcinoma (adenoma-malignum) and undifferentiated carci- 
noma. The adenoma-malignum resembles benign adenoma, but shows 
atypical areas of malignant character, and metastasizes. In the typical 
areas, alveoli are reproduced, and the cells are arranged orderly. 
Usually there is a considerable vascular stroma. Various secondary 
changes, due to hemorrhage and necrosis, result in the formation of 
giant cells, cysts and pigmentation. 

The undifferentiated carcinomas or hypernephromas on histologic 
examination show large, granular, fatty cells in perivascular arrange- 
ment, or the cells may lose all resemblance to those of the suprarenal 
parenchyma, and appear as rounded or polyhedral cells, free from fat 
or glycogen. These cells grow diffusely or in small groups, rapidly 
penetrate the surrounding tissues, and produce bulky metastases. 

That some of the so-called sarcomas of the suprarenal are highly 
atypical carcinomas appears possible. 

The malignant tumors may be small or extremely large, occupying 
considerable areas of the abdominal cavity. Early and widespread 
extension and metastases are prominent characters, but bone metastases, 
which are seen frequently in kidney hypernephromas, are rare in supra- 
renal hypernephromas (carcinomas). Although variegated, the gross 
appearance of these tumors is, nevertheless, characteristic. The color 
of the tumor is yellow, but because of the tendency to edema and 
hemorrhage, it shows smooth whitish or translucent areas, and areas 
that are discolored brown or red. At all stages the tumor is soft, and 
central necrosis may yield cysts. 


Extrasuprarenal Cortical Tumors.—A certain number of tumors of 
the kidney have the gross and microscopic appearance of the malignant 
cortical tumors of the suprarenal, and are supposed to arise from 
suprarenal rests included in the kidney, as first proposed by Grawitz.'** 
There has been considerable controversy, since that time, as to whether 
these tumors really arise from suprarenal rests. In spite of all opposition 
to Grawitz’s view, Ewing *** believes that in their characteristic form, 
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renal hypernephromas are distinct histologically from renal adenocarci- 
nomas, and it seems that in a certain number of cases Grawitz’s view 
is correct, particularly since extrarenal hypernephromas have also been 
described. 

Tumors, the histologic structure of which suggests origin from 
suprarenal tissue, have been described as arising from the scattered 
accessory cortical rests, free or in organs. The tumors frequently 
resemble suprarenal adenomas so strongly, that in many cases there 
does not seem to be any doubt of their origin from cortical tissue, though 
in certain organs this is questionable. In general these tumors are well 
encapsulated, of large size, cystic or solid, light yellow and with a 
tendency toward necrosis and hemorrhage. They are very malignant. 


TUMORS OF THE SUPRARENAL MEDULLA 


Each of the three types of cells present in the suprarenal medulla 
may give rise to tumors. 


Sympathoblastoma or Neuroblastoma.—These tumors arise from 
embryonic sympathetic cells (sympathogonia) of the medulla; they are 
malignant and apparently all are of congenital origin. They are rarely 
seen, except in infants and children. Histologically the cells are small 
and round with little cytoplasm. There is a tendency for them to 
arrange themselves in alveolar formations or in little rosette-like nests. 
These are embedded in fibrils, which with special stains prove to be 
neurofibrils. Other structures such as imperfect ganglion cells, axis- 
cylinder processes and glia fibrils can sometimes be discerned. In the 
metastases round cells are present with or without fibrillar material. 
The resemblance between these tumors and congenital sarcoma and 
lymphosarcoma has been pointed out by Kretz *** and Wright.**7 Round 
cell sarcoma in the upper part of the abdomen or in the retroperitoneal 
region in infants, together with many embryonal and peculiar 
growths of the cervical, thoracic and peripheral nervous system, 
even without involvement of the suprarenal, are now classed with 
sympathoblastomas.*** 


Ganglioneuroma.—These tumors are rare, and occur generally before 
the twentieth year. Nearly all are nonmalignant, although an occasional 
case showing local infiltrative growth has been reported. The origin 
is from mature sympathetic ganglion cells, and the tumor may attain 
a large size. Histologically the ganglion cells may be small and poorly 
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differentiated, or large and multipolar, with medullated and non- 
medullated nerve fibers. The tumors may also arise from the sympa- 
thetic ganglion cells outside the medulla. Herxheimer*** compiled 
twenty-nine cases, only eleven of. which originated in the suprarenal 
medulla. 


Paraganglioma.—These tumors arise from cells which give the 
chromaffin reaction. Reports of them are rare. They occur usually 
in adult life, and because of their small size (from 1 to 2 cm. in 
diameter) and their benign character, they are probably overlooked 
frequently or else found accidentally. This tumor is sharply demar- 
cated from the cortex. Its substance is soft, cellular and vascular, with 
areas of hemorrhage and necrosis. Histologically it is composed of 
small polyhedral cells with indistinct cell boundaries and large well 
stained nuclei. In some cases true tumor giant cells with one or more 
nuclei have been described. Often collections of small cells, evidently 
sympathogonia, are seen, while larger cells, approaching the type of 
sympathetic ganglion cells, have also been described. Pigment is 
irregularly distributed through the tumor, and the typical chrome 
reaction is obtained. These tumors occur not only in the medulla but 
also wherever chromaffin cells are found, and have been described in 
such widely separated places as the neck and the bifurcation of the 


aorta.?°° 


SUPRARENAL MELANOMAS 


Lucksch *** described small, brownish benign tumors, occurring in 
adults, and composed of cortical cells, which contain pigment resembling 
melanin. He believed that these tumors were the source for malignant 
pigmented growths. 

Primary malignant melanotic tumors of the suprarenal involving the 
whole gland were described by Davidsohn,**? Goldzieher,’** Tuczek *** 
and Maclachlan.*** The tumors occurred in adults and were bilateral, 
and sometimes produced metastases. Tuczek derived the tumors from 
chromatophore cells of neuro-epithelial origin which are found on rare 
occasions in the medulla. In the metastases Davidsohn recognized the 
structure of the zona fasciculata and demonstrated epinephrine, deriving 


149. Herxheimer, G.: Beitr. z. path. Anat. u. z. allg. Pathol. 57:112, 1914. 

150. Stangl: Verhandl. d. deutsch. path. Gesellsch., 1902. Monckberg, J. G.: 
seitr. z. path. Anat. u. z. allg. Pathol. 38:1, 1905. Kawashima, K.: Virchows 
Arch. f. path. Anat. 203:66, 1911. 

151. Lucksch, F.: Beitr. z. path. Anat. u. z. allg. Pathol. 53:324, 1912. 

152. Davidsohn: Centralbl. f. allg. Path. u. path. Anat. 20:506, 1909. 

153. Goldzieher, M.: Centralbl. f. allg. Path. u. path. Anat. 24:397, 1913. 

154. Tuczek, K.: Beitr. z. path. Anat. u. z. allg. Pathol. 58:250, 1914. 

155. Maclachlan, W. W. G.: J. M. Research 33:93, 1915. 





452 ARCHIVES OF PATHOLOGY AND LABORATORY MEDICINE 


the tumor, as does Goldzieher, from the suprarenal cortical cells. 
Maclachlan believes that suprarenal melanomas arise from chromato- 
phore cells of mesoblastic origin, which invade the suprarenal medulla. 
All agree that the pigment is melanin. 


THE RELATIONSHIP OF SUPRARENAL TUMORS TO VARIOUS 
PATHOLOGIC CONDITIONS 


Sex Disturbances—The occurrence of tumors of the suprarenal 
cortex in association with disturbances in development of the body and 
sex glands has been known for more than a hundred years. Glynn ** 
collected most of the cases in the literature up to 1910, and added several 
of his own. His report shows that malignant epithelial tumors of the 
suprarenal cortex in children (hypernephroma, adenocarcinoma, 
adenoma-malignum and diffuse carcinoma) are most common in 
females, in whom they induce the development of male primary and 
secondary sexual characters at the expense of the female characters. 
In his compiled cases-in young females, menstruation was usually 
absent, the clitoris was enlarged and some children had beards. In 
young males such tumors caused accentuation and precocious develop- 
ment of the primary and secondary male characters. In adult females 
the tumors led also to atrophy of the sex organs, with the development 
of the male secondary sex characteristics. 

Benign cortical hyperplasia or adenoma formation of the main glands 
or of accessories is sometimes seen in pseudohermaphroditism. The 
hermaphrodites are usually of the female type, that is females with 
male external organs. Kidney and other extrasuprarenal hyper- 
nephromas do not disturb the sex characters. 


Hypertension.—Neusser ‘* first pointed out the association of 
suprarenal tumors with hypertension, in the absence of renal and 
vascular disease. Vaquez *** formulated the theory that arterial hyper- 
tension was due to a hyperepinephrinemia. Oppenheimer and Fish- 
berg *°* recently reviewed the cases in the literature and added one case 
of their own. Sixteen apparently authentic cases of chronic nonnephritic 
hypertension, with an anatomically demonstrated lesion of the supra- 
renal gland, exist in the literature. In eleven of the cases the tumor 
was in the cortex (multiple adenoma or hypernephroma). In five 
cases the tumor was in the medulla (paraganglioma). An increased 
epinephrine content of the blood has not been demonstrated in these 
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cases. It would be unavailing, at this time, to speculate on the mecha- 
nism of the hypertension. 

Von Recklinghausen’s Disease —Paraganglionic tumors and hyper- 
plasia of the chromaffin cells of the medulla have been reported in 
several cases of cutaneous Von Recklinghausen’s disease. The exact 
significance of these changes is unknown.’® 


THE RELATION OF THE SUPRARENALS TO STATUS 
THY MICOLYMPHATICUS 


After Star pointed out that enlargement of the thymus and lymphoid 
tissues was a prominent feature of Addison’s disease, there was abundant 
confirmation of his view. A relationship between the suprarenals and 
the lymphoid tissues is also established from experimental studies. 
Crowe and Wislocki *** observed thymic enlargement in four dogs of a 
series of twenty that survived subtotal suprarenal extirpation for from 
six weeks to two months in good condition. It has been shown further 
by Marine *** and by Jaffe *** that suprarenalectomy in rabbits and rats 
not only prevents thymic involution, but also causes active regeneration, 
even of the highly involuted organ. In young rats, before sexual 
maturity, suprarenalectomy is an added stimulus for the growth of the 
thymus. 

It is now generally recognized that the suprarenal glands are hypo- 
plastic in status thymicolymphaticus. The earlier writers, among them 
Paltauf,’** Wiesel *** and Hedinger,’*® believe that the lymphoid over- 
growth in status thymicolymphaticus and Addison’s disease is due to a 
primary injury of the chromaffin tissue, while Marine and Jaffe believe 
that both in chronic suprarenal insufficiency and in these diseases it is 
related to a cortical disturbance. 
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Notes and News 


Death of Chester Elliott-—Chester Elliott, aged 38, assistant professor of 
pathology and acting head of the department, in the University of Colorado 
Medical School at Denver, died on Dec. 8, 1926, after a brief illness. 


Death of Victor Babes, 1854-1926.—Babes was born in Vienna and became 
professor of pathologic anatomy and director of the pathologic and bacteriologic 
institute in the University of Bucharest. He made important contributions to 
pathogenic bacteriology, was one of the first to demonstrate the presence oi 
the tubercle bacillus in the urine, and discovered the parasite of Texas fever, 
which in Roumania is known as epidemic hemoglobinuria. With Cornil he 
published one of the first complete textbooks on bacteriology, in 1886. He 
published an extensive monograph on leprosy, and described a small coccus in 
measles which may have been the same diplococcus as that recently cultivated 
by Tunnicliff from the blood and throat secretions of measles patients. 


Richardson Pathological Laboratory of Queen’s University, Kingston, 
Canada.—This building, which is connected closely with the teaching hospital 
of the university, contains an autopsy room accommodating fifty students, and 
is provided with an improved table, and air fans to remove odors. Refrigera- 
tion is secured by means of brine. The building also contains a large museum 
with preparation room, an amphitheater seating 100, a large class room and 
six laboratories and private rooms. The close connection between the laboratory 
and the hospital is found to be of great advantage. 


The Hooper Foundation and the Research Laboratory of the National 
Canners’ Association.—The Hooper Research Foundation of the University of 
California, under Dr. Karl F. Meyer, has been asked to take charge of the 
bacteriologic laboratory of a $100,000 research plant, constructed by the 
American Can Company for the National Canners’ Association. The new 
three story building in San Francisco will be devoted to the improvement of 
canning methods in the Pacific Coast states and Hawaii, and to the safe- 
guarding of the public wherever products from the district are sold. The 
plant is completely equipped with chemical and bacteriologic apparatus. Among 
the more important items are a hydrogen-ion outfit, equipment for heat penetra- 
tion studies, microscopes, electric ovens and furnaces, apparatus for thermal 
death rate determinations, a refractometer and an electric refrigerator. The 
university is particularly interested in studies of botulism. The State Fish 
Commission has arranged a $15,000 fund, donated by fish canners, for special 
research in this branch of the industry. 





Abstracts from Current Literature 


Pathologic Physiology 


BLoop CLorrinc Stupres In Hemopuiuia. C. A. Mitts, Am. J. Physiol. 76:632, 
1926. 


In four hemophilic children there was a rich supply of thrombin in very 
fresh serum, but not any prothrombin which could be activated by cephalin. 
The thrombin disappeared rapidly, and was not replaced as in normal serum. 
The action of cephalin on recalcified citrate plasma, and its inability to act 
on hemophilic serum, led the writer to conclude that the pecularity of hemo- 
philic blood lay in the prothrombin factor. Increased antithrombin was not 
found in these bloods. Normally reacting prothrombin appeared aiter protein 


sensitization, as well as after peptone injection. H. E. Eocuss 


Tue INFLUENCE OF BurRNsS ON EPINEPHRINE SecreTIon. F. A. Hartman, W. J. 
Rose and E. P. Smiru, Am. J. Physiol. 78:47, 1926. 


Experimental burns in anesthetized cats caused an increase in epinephrine 
output, as evidenced by the dilatation of the completely denervated iris. This 
increase sometimes persisted for a few hours. In the suprarenals a depletion of 


epinephrine and of lipoids was found. H.'E. Eccers 


THe ROLE or THE SUPRARENAL GLAND IN THE NATURAL RESISTANCE OF THE RAT 
TO DiputHertaA Toxin. D. L. Betpinc and L. C. Wyman, Am. J. Physiol. 
78:50, 1926. 


Between two and three weeks after the removal of the suprarenal glands 
rats become about two and one half times as susceptible to diphtheria toxin as 
normal animals. The deficiency apparently impairs the normal mechanism of 


the rat for the destruction or elimination of the toxin. HE. Ecoms 


EFFECT OF THE ToTAL REMOVAL OF THE LIVER ON DEAMINIZATION. J. L. Bo t- 
MAN, F. C. Mann and T. B. Macatu, Am. J. Physiol. 78:258, 1926. 


In dehepatized dogs demonstrable deaminization absolutely was not found, 
as evidenced by the recovery of amino-acids in the blood, urine and tissues in 
amounts approximately equal to the anticipated urea output of normal animals, 
and by the recovery of injected amino-acids unchanged from the blood. Urea 
formation did not occur, and neither ammonia nor glucose was formed from 


the amino-acids. H. E. Eccers 


Errect or LIGATION OF THE Hepatic ARTERY ON CARBOHYDRATE METABOLISM. 
W. S. Cottens, D. H. Suetiirne and C. S. Byron, Am. J. Physiol. 78: 349, 
1926. 


Ligation of the hepatic artery in dogs produced death by hypoglycemia in 
from fifteen to fifty hours, depending on the previously stored glycogen. In 
the tissues at death there was a total glycogen depletion. Administration of 
glucose prevented convulsions and prolonged life for several hours. The syn- 
drome does not follow cutting the periarterial nerve plexus. 


H. E. Eccers. 
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INTERRUPTION OF PREGNANCY IN THE RAT BY THE INJECTION OF OVARIAN Fo1- 
LICULAR Extract. Marcaret G. Situ, Bull. Johns Hopkins Hosp. 
39:203, 1926. 


It is possible to interrupt pregnancy in the rat by the injection of follicular 
extract during the first five days of pregnancy. As the pregnancy proceeds from 
the first to the fifth days, it becomes necessary to inject much larger amounts 
of the follicular extract in order to interfere with its course. From these 
observations it seems possible that there is at least a difference in function 
between the follicular secretion and that of the corpus luteum. 


AvutTHor’s SUMMARY. 


THE INTRACUTANEOUS SALT SOLUTION WHEAL TEST; ITs VALUE IN DISTURBANCES 
OF THE CIRCULATION IN THE EXTREMITIES. WALTER G. STERN and MiztTon 
B. Conuen, J. A. M. A. 87:1355, 1926. 


In the absence of edema, the intracutaneous salt solution test is a simple, 
rapid and accurate method of determining circulatory deficiencies in the 
extremities. Sixty minutes or more is the normal disappearance time of the 
salt solution. In all instances in which clinical circulatory deficiency exists, 
the disappearance time is diminished; in the area just above the seat of a gan- 
grene (existing or threatened), it is frequently as low as five minutes. 


AvuTHOor’s SUMMARY. 


INTESTINAL CHEMISTRY: VV. CARBOHYDRATES AND CALCIUM AND PHOSPHORUS 
AssorPTIon. QO. Bercetm, J. Biol. Chem. 70:35, 1926. VII. Tue Assorp- 
TION OF CALCIUM AND PHOSPHORUS IN THE SMALL AND LARGE INTESTINES. 
Ibid. 70:51, 1926. 


The addition of lactose to the diet, in concentration of 25 per cent, greatly 
increases the absorption of calcium and, to a less degree, of phosphorus. The 
effect is less pronounced with other sugars, and may be due to an increased 
lactic acid fermentation in the intestines with a resulting increased acidity of 
the intestinal contents. 

There is a secretion of phosphates into the upper part of the gastro-intestinal 
tract of both normal and rachitic rats which may be a factor in promoting 
calcium absorption. In the rachitic animals, perhaps as a result of the low 
phosphate concentration in the blood, the calcium absorbed in the upper intes- 


tine is again excreted into the lower one. 
ARTHUR LOCKE. 


STUDIES IN CARBOHYDRATE METABOLISM: IX. ConTINUED INVESTIGATIONS INTO 
THE INFLUENCE OF INSULIN AND Muscle TISSUE ON GLUCOSE IN VITRO. 
C. Lunpscaarp and S. A. Horsgit, J. Biol. Chem. 70:71, 1926. X. Investi- 
GATIONS INTO THE OCCURRENCE OF INSULIN COMPLEMENT IN THE MUSCLES OF 
Warm BLoopep AND Co_p BLoopep ANIMALS. C. LuNpsGAarp, S. A. Ho1- 
BOLL, and A. GorrscHALK, ibid. 70:79, 1926. XII. INVESTIGATIONS INTO THE 
PROPERTIES OF INSULIN COMPLEMENT, ibid. 70:89, 1926. XI. INVESTIGATIONS 
INTO THE OCCURRENCE OF NEW-GLUCOSE IN THE COURSE OF THE FERMENTATION 
or ALPHA-Beta GLucosE, ibid. 70:83, 1926. 


There may be an active principle in muscle tissue which, together with insulin, 
is capable of transforming alpha-beta glucose into “new-glucose.” It is pro- 
posed to call this principle “insulin complement.” 
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“Insulin complement” may be detected in the muscles of both warm and 
cold blooded animals. 

It is not removed from muscle by extraction with water nor can it be 
detected in expressed muscle juice. It is destroyed by warming at 70 C. for 
two minutes. 

“New-glucose” is not formed during the fermentation of glucose. The 
fermentation of glucose may be basically different, in its early stages, from 


the breaking down of glucose in the animal organism. 
ARTHUR LOCKE. 


NITROGEN METABOLISM IN THE CHICK Embryo. C. H. Fiske and E. A. Boypben, 
J. Biol. Chem. 70:535, 1926. 


Uric acid begins to accumulate in the allantoic cavity of the chick embryo 
shortly after the embryonic kidney establishes a connection with the allantois. 
The rate of uric acid excretion is somewhat proportional to the body rate 
although it may increase disproportionately on the eighth and eleventh days. 
The allantoic fluid contains, by the thirteenth day, an average of 15 mg. of 
uric acid, and by the nineteenth day, some 100 mg. of solid urate. The imper- 
meability of the allantoic wall to urates and the low solubility of these salts 
make the latter ideally adapted to serve as the end-products of protein metab- 
olism during the embronic life of the chick. The nitrogenous excretions of 


the chick embryo are confined to the allantois. 
ARTHUR LocKE. 


THE FATE OF SUGAR IN THE ANIMAL Bopy: II. THe RELATION BETWEEN SUGAR 
OXIDATION AND GLYCOGEN FoRMATION IN NORMAL AND INSULINIZED Rats 
DuRING THE ABsoRPTION OF GLucosE. C. F. Cort and G. T. Cort, J. Biol. 
Chem. 70:557, 1926. III. THe Rate or GLycoGEN FoRMATION IN THE LIVER 
or NorRMAL AND INSULINIZED Rats DurING THE ABSORPTION OF GLUCOSE, 
Fructose AND GALAcTosE. C. F. Cort, ibid. 70:577. 


Insulinized rats oxidize more of a given quantity of absorbed dextrose and 
deposit less glycogen than normal rats. Large doses of insulin tend to inhibit 
the deposition of glycogen in the liver, although an abundant glycogen deposi- 
tion may occur in the muscles. The increased sugar oxidation in the insulinized 


animals occurs chiefly in the muscles. 
ARTHUR LOCKE. 


EXSANGUINATION-TRANSFUSION IN THE TREATMENT OF MEeERCURIC CHLORIDE 
Porsontnc. C. C. HasKett, J. R. HAmitton and W. C. Hennperson, J. Lab. 
& Clin. Med. 11:707, 1926. 


The dose of 4 mg. of mercuric chloride intravenously is fatal to the great 
majority of dogs, unless there is reason to suspect faulty technic. 


After the injection of 4 mg. of mercuric chloride per kilogram intravenously 
into dogs, the removal of large amounts of blood and the subsequent injection 
of a compatible blood from another animal or of a solution of bicarbonate 
of soda, 1 to 5 per cent, appears to have not the least value, as judged by 
the early death of the animals treated in this manner. 


S. A. Levinson. 
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Tue Nutritive REQUIREMENTS OF GrowING CELLS. Trevor B. Heaton, J. Path. 
& Bact. 29:293, 1926. 


The author grew various tissues from the chick embryo in Drew’s saline 
mixture instead of in clotted plasma. Pieces of skin, liver and intestine showed 
growth in the saline medium up to the eleventh day only. In addition to the 
thermolabile substance or trephone, considered necessary to the permanent life 
of tissues in vitro, the capacity of tissue cells for multiplication by cell division 
depends also on the presence of certain thermostable growth-promoting sub- 
stances. 

Heaton found that the requirements for growth of epithelium and fibroblasts 
are not the same. Two separate factors are necessary for the multiplication of 
fibroblasts and epithelial cells after the eleventh day of incubation. Both factors 
are present in embryonic tissue extract, in blood serum and in most, if not 
all, adult organs. The thermostable substance necessary for growth of epi- 
thelium is apparently identical with vitamin B, and the addition of yeast to the 
saline culture medium after the eleventh day caused abundant growth. The 
thermostable substance necessary for the multiplication of fibroblasts is soluble 
in water and alcohol, but less soluble and less stable than the vitamin B, and 
is absent from yeast. Growth of fibroblasts may occur in the absence of this 
substance when in the vicinity of growing epithelial cells. The growth of 
fibroblasts is not only not promoted by the presence of yeast in the medium 
but also is positively inhibited. This inhibiting substance is thermostable (up 
to 125 F.), and soluble in water and alcohol up to 75 per cent. This substance 
is not confined to yeast but is present in adult mammalian organs especially 


liver. 
iver E. M. HAtt. 


THE INFLUENCE OF THE VASOMOTOR STATE OF THE PERIPHERAL BLOOD VESSELS ON 
THE Leucocytic CoNTENT OF THE BLoop. A. F. Bernarp SHaw, J. Path. & 
Bact. 29:389, 1926. 


The distribution of leukocytes in peripheral blood in influenced by the vaso- 
motor state of the peripheral veins (in rabbits) and “capillaries” (in man). 

In vasoconstriction leukocytes accumulate in the vessels and are unequally 
distributed on opposite sides of the body. Vasodilation, mechanically produced, 
is accompanied by an immediate fall in the number of leukocytes which are 
equally distributed on both sides of the body. 

Blood from a dilated vein has the same leukocytic value as arterial blood and 
therefore represents the condition existing in systemic blood. 

The leukocytic content of peripheral arterial blood is not influenced by vaso- 
motor changes. 

The leukocytic alterations are not due to changes in blood concentration and 
are not accompanied by variations in the leukocytic formula. 

In addition to the local accumulation of cells in the peripheral vessels under 
the influence of vasoconstriction there are “physiological oscillations” which 
are independent of vasomotor activity and are systemic in origin. 


Under prescribed conditions the local application of cold (man) causes a 
rise in the leukocytes and heat locally applied (rabbit) a fall in the count. 


AvuTHorR’s SUMMARY. 
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CLINICAL AND EXPERIMENTAL STUDIES ON THE INSULIN-ADRENALIN ANTAGONISM. 
Bopen, DETERMANN and WANKELL, Klin. Wchnschr. 5:1761, 1926. 


After injection of insulin there appears constantly a leukocytosis and a 
lymphopenia in the peripheral blood; after epinephrine hydrochloride, a lymph- 
ocytosis. In man insulin, like epinephrine hydrochloride, produces a rise in 
blood pressure in close conjunction with a rise of blood sugar. The blood 
pressure falls with epinephrine hydrochloride in hypoglycemia. Unlike epineph- 
rine hydrochloride insulin by its action on the parasympathetic system causes 
a marked respiratory arrhythmia, detected by the electrocardiograph. The 
chronotropic, inotropic and dromotropic action of insulin on the frog’s heart is 
negative; that of epinephrine hydrochloride positive. Insulin produces an 
increase of the tonus and the automatism of the isolated guinea-pig intestine; 
epinephrine hydrochloride, a decrease. The conclusion is that there are opposed 
hormonal actions of insulin and epinephrine hydrochloride which extend far 
beyond the carbohydrate metabolism to other organic functions. 


J. D. WILLeMs. 


BIOCHEMICAL INVESTIGATION OF THE URINE oF OLYMPIC ATHLETES. O. FLOSSNER 
and F. Kutscuer, Miinchen. med. Wchnschr. 73:1434, 1926. 


The physical exertion of the athletes taking part in the Olympic Games 
caused in their urine the presence of large quantities of lactic acid, a decrease 
of hippuric acid and a marked increase of adenine, methylguanidine and phenyl- 


alanine. J. D. Wittems 


Tue Errect or INSULIN Upon THE Aciposis OF HyperEMESIS. H. Serpi, Miinchen. 
med. Wchnschr. 73:1471, 1926. 


Ten hyperemesis gravidarum patients with ketonuria and acetonuria were 
given insulin injections. The acidosis immediately subsided. Later, hypo- 
glycemia followed, with return of the appetite, gain in weight and complete 


recovery. J. D. WiLLems. 


THe PATHOLOGY OF THE INHERITANCE OF AcNE. H. SIEMENS. Miinchen. med. 
Wehnschr. 78:1514, 1926. 


In thirty-six pairs of single ovum twins, acne vulgaris was present in prac- 
tically identical form, location and severity; in twelve pairs of two ovum twins 
there were marked differences. This was considered exact statistical proof of 
the inheritability of acne. . 

J. D. WiLLeMs. 


THe METABOLISM IN TyPHorp Fever. E. Le BLanc and Lupwic GMELIN, Ztschr. 
f. d. ges. exper. Med. 52:14, 1926. 


Characteristic changes in the metabolism occur in typhoid fever: In the 
febrile period, marked increase, returning to normal or nearly normal with 
subsidence of the fever, followed by increase again in convalescence, with a 
gradual return to normal. This course takes place regularly but not in so 
marked a degree, even when a good state of nutrition without loss in weight 
is maintained, hence it may be looked on as produced by the infection itself. 
In relapses the same metabolic curve recurs as in the main attack. How the 
infection causes the change in the metabolism is a problem requiring 
investigation. 
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Pathologic Anatomy 


XANTHOCHROMIA OF SPINAL FLump IN New-Born. C. O. Kontsy, Am. J. Dis. 
Child. 32:58, 1926. 


The pale yellow to bright yellow of the arachnoid fluid in five new-born 
infants is ascribed to the admixture of blood with the fluid due to disturbances 
during labor. 


JANICEPS ASYMMETROS, WITH THE Report oF A Case. G. Pack and I. Berrey, 
Am. J. Obst. & Gynec. 11:779, 1926. 


Pack and Berrey describe a monstrosity born of normal parents after eight 
months’ gestation. It consisted of a fusion of homologous twins, one being 
better developed than the other. The heads were almost completely united, 
one face with a single eye being in a rudimentary state. The chests were 
fused above the umbilicus. Malformations of the internal viscera were less 


frequent in the better developed fetus. 2 
A. J. Kosax. 


SEBACEOUS GLANDS IN THE HUMAN Nippte. O. Perkins and A. Miter, Am. J. 
Obst. & Gynec. 11:789, 1926. 


Discrepant descriptions offered in several textbooks led Perkins and Miller 
to study the sebaceous glands in forty male and female breasts. The glands 
usually have from six to nine saccules, which enlarge several times during 
lactation. These are lined with polyhedral cells, the outermost layer being 
cuboidal. The saccules are surrounded by a vascular collagenous tissue, and 
the connective tissue surrounding the entire gland contains smooth muscle fibers. 
The glands are found only at the tip of the nipple and are not associated 
with hair follicles. A. J. Remake 


A COoNTRIBUTION TO THE BIOMECHANISM AND PatHoLoGcy or Ecropic PREGNANCY 
WITH A CONSIDERATION OF SOME oF ITs CLINICAL PHENOMENA. M. Robin- 
son, Am. J. Obst. & Gynec 12:1 and 232, 1926. 


Robinson’s thesis is based on a study of 131 cases. Detailed descriptions 
of ten cases, each well illustrated and representing a different type of ectopic 
gestation, are given. From these he shows that ovular nidation in extra-uterine 
pregnancy simulates the normal uterine in the formation of a reflexa and in 
decidual reaction. Quantitative and qualitative insufficiency of the nidation 
bed is responsible for transforming it into a pathologic condition. Intra- 
capsular hemorrhage due to opening of the blood vessels by the chorionic 
villi is the main cause for premature termination of the pregnancy. Robinson 
believes the lack of tubal peristalsis, due to conditions which interfere with 
peristalsis, to be the chief cause of ectopic pregnancy. Inflammatory and 
neoplastic conditions, frequently attributed as the chief cause, were absent in 
his series in many instances. The point of rupture in the majority of cases 
was usually opposite the site of placental implantation. The capsularis at 
this point is thinnest and very much stretched, whereas the greatest amount of 
hypertrophy and hyperplasia is to be seen at the placental area. Uterine 
bleeding is usually an indication of fetal death and of cessation of the inhibitory 
power of the corpus luteum over the endometrium. 

A. J. Kopax. 
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VASCULAR MECHANISM OF SPLEEN. W. L. Ropinson, Am. J. Path. 2:341, 1926. 


The fibromusculo-elastic capsule and trabeculae serve as a framework for 
the pulp which they divide into lobules. The pulp consists of a network of 
reticulo-endothelial cells whose protoplasmic processes unite with one another 
to form a labyrinthiform system of intercellular spaces through which the 
blood flows. The arterial circulation opens into the pulp by the flaring out 
and fusing of the end capillaries with pulp cells. The “ampullae of Thoma” 
are exaggerated pulp spaces. The ellipsoids have the same structure and 
cellular content as the pulp except that they are more compact. The intra- 
lobular veins have incomplete walls, having slitlike stomas which communicate 
freely with the pulp spaces. The ellipsoids and end capillaries are permeable 
to gelatin solutions. Gelatin solutions injected into the artery pass through 
the pulp before reaching the veins, except when a venous channel lies con- 
tiguous with the ellipsoid. In the latter case, the flow is through the inter- 
stices of the ellipsoid and stomas of the vein wall into the lumen of the 
vein. There are no direct communicating closed channels between arteries 
and veins other than the pulp spaces. The circulation of the spleen is open. 


AutHor’s SUMMARY. 


RENAL INFECTION IN PULMONARY TuBERCULOSIS. Epcar M. Meprar, Am. J. 
Path. 2:401, 1926. 


Renal tuberculosis is common in advanced pulmonary tuberculosis (twenty- 
two of thirty cases). In 75 per cent of the cases the lesions are cortical; they 
are hematogenous and bilateral, and may heal. 


EXPERIMENTAL PRODUCTION OF GENERAL PERITONITIS. BERNHARD STERNBERG, 
Am. J. Path. 2:415, 1926. 


Acute and healing peritonitis may be produced by the intraperitoneal injec- 
tion of a twenty-four hour culture of colon bacillus with antiserum against the 
bacillus. Polymorphonuclear leukocytes predominate in the exudate and 
mononuclear leukocytes in the fixed tissues. 


FORMATION OF GIANT CELLS IN TURTLE BLoop CULTURES. MorTIMER COHEN, 
Am. J. Path. 2:431, 1926. 


Only large mononuclear cells entered into the formation of giant cells by 
fusion in hanging drop cultures of turtle blood. The giant cells thus formed 
appear to behave like true cells. 


HEMORRHAGIC PROCESSES IN THE Tuyromip GLAND. Max Ba iin and P. F. 
Morse, Ann. Clin. Med. 4:613, 1926. 
Hemorrhages into the thyroid gland, resulting from direct trauma, rupture 
of thin walled cysts or hemorrhage around an infectious embolus, are fre- 
quently responsible for the sudden onset of toxic thyroid symptoms. 


WALTER M. Simpson. 


\ New Case or Free Batt Turompus ASSOCIATED WITH MITRAL STENOSIS. 
Eucene B. Porter, Ann. Clin. Med. 4:736, 1926. 


Two cases in which a free ball thrombus was found in the heart were 
encountered as autopsy discoveries during a period of twenty months at the 
Pathologic Laboratory of the University of Michigan. Abramson reported the 
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_first case (Ann. Clin. Med. 3:327, 1924). In Potter’s case there was mitral 
stenosis, with auricular fibrillation, and embolism of the right popliteal artery, 
which made midthigh amputation necessary. At autopsy, the heart was found 
to be greatly enlarged. The left auricle was enormously distended, and con- 
tained two thrombi, one of which was entirely free. It measured 5.5 by 4.5 
by 4 cm. The second thrombus was pedunculated and firmly fixed in the left 
auricular appendage. The mitral valve showed extreme stenosis, of the 
“button-hole” type. In the lower 4 cm. of the aorta was an obturating embolus 


which extended into each common iliac artery. ‘ A 
Wa tter M. Simpson. 


GENERALIZED TELANGIECTASIA. S. Wit_tAM Becker, Arch. Dermat. & Syph. 
14: 387, 1926. 


Seven cases are described. The literature is reviewed and the cases are 
tabulated. An outline for intensive study is presented in order to increase 
the interest in this condition. 


THE BLoop In SMALLPOX DurRING A Recent Epipemic. K. IKepa, Arch. Int. 
Med. 37:660, 1926. 


The blood of smallpox shows characteristic features which, if properly 
interpreted, are of definite diagnostic and prognostic value. The earlier the 
rise of the platelets, the sooner the approach of the desiccation period, prog- 
nosticating a shorter course of the disease. A definite leukopenia during the 
maculopapular stages indicates, as a rule, a mild discrete form. A progressive 
leukocytosis with an early high polynucleosis predicts a severe form. The 
higher the values, the more probable is the fatal outcome. The early appear- 
ance of normoblasts, basophilic stippling and polychromatophilia, without 
evident anemia, is an unfavorable sign. It invariably means the purpuric form 
of smallpox. Condensation and fragmentation of mature leukocytes are found 
only in the purpuric form of smallpox. They appear comparatively early in 
the primary type of purpuric smallpox and are usually accompanied by 
pathologic normoblasts, basophilic stippling and polychromatophilia, without 
visible anemia. A rapidly progressive, absolute lymphocytosis is a constant 
characteristic of purpuric smallpox. Scarlatinal and other exanthems, infectious 
purpura and toxic rash with petechiae, etc., can be definitely differentiated 
from the purpuric form of smallpox during its erythematous stage by the 


blood ch ; 
ood changes S. A. Levinson. 


THe Errect or LEAD AND RADIUM ON MATURE AND IMMATURE ReED BLoop 
Corpuscies. H. E. Pearse, Arch. Int. Med. 37:715, 1926. 


That erythrocytes, following chronic loss of blood, on standing several 
hours in Ringer’s solution and after exposure to lead, have an increased 
resistance to laking by hypotonic salt solutions is confirmed. Lead produces 
a greater increased resistance of mature than of immature red blood corpuscles. 
Irradiation with radium emanation does not change the resistance of mature 
or immature ‘erythrocytes. Lead and radium combined produce an effect 
midway between the effect of either alone. Radium hemolyzes more readily 
immature than mature red corpuscles while lead has just the opposite effect 
from radium. Irradiation of “leaded” erythrocytes greatly increases the amount 
of hemolysis over that by either agent alone. This effect is twice as great 
on “leaded” immature as on “leaded” mature red blood corpuscles. 


S. A. Levinson. 
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Curonic ENpocaripis ASSOCIATED WITH DEFECTS OF THE SEPTUM VENTRICU- 
LoruM. C. ALEXANDER McIntosuH, Ann. Clin. Med. 4:748, 1926. 


McIntosh found at autopsy two defects in the pars membranacea of the 
septum ventriculorum just beneath the right anterior aortic cusp. The edges 
of the defects showed extensive sclerosis, while the mitral valve was the site 
of an old healed sclerosing mitral endocarditis, on which was superimposed 


an active recent vegetative process. : 
Wa ter M. Simpson. 


CEREBRAL Birto Injuries AND THEIR Resutts. F. R. Forp, Medicine 5:121, 
1926. 

It is not possible to reach any final conclusions about the exact limits of 
the group of cerebral birth palsies from the evidence available. The cases 
of spastic paralysis have been difficult to analyze, and in many cases a satis- 
factory neurologic examination has not been possible. Few patients with intra- 
cranial hemorrhage which survived could be found and these have not been 
followed long enough. The pathologic anatomy is meager and usually imper- 
fectly described and studied. Before any clear understanding of the problems 
can be secured a large series of detailed pathologic anatomic studies must be 
made, with adequate clinical control. However, unsatisfactory as the material 
may be, certain impressions have been gained in the course of this investigation 
which it seems permissible to state in the form of tentative conclusions. 

First, convincing evidence has been gathered that the congenital diplegias 
which constitute by far the largest group of infantile spastic palsies, as seen 
in the pediatrics department (235 of 280 in all), are not to be attributed to 
meningeal hemorrhage at birth, but are the result of various pathologic pro- 
cesses of intra-uterine origin. Four principal arguments support this conclusion. 
Meningeal hemorrhage is in at least half the cases unilateral, and when 
bilateral is almost always unequal on the two sides; cerebral diplegias are, 
with few exceptions, bilaterally symmetrical. The heads of patients with diplegia 
are usually either definitely microcephalic or slightly below normal size; meningeal 
hemorrhage causes rapid enlargement of the head. Children who are known 
to have intracranial bleeding at birth or in infancy do not develop cerebral 
diplegia. Lastly, the pathologic anatomy of true congenital diplegia is such 
that it cannot be reconciled with any theory of birth injury. 

If the foregoing statements are correct it will be seen that cerebral birth 
injuries are rare rather than common, and the great mass of infantile palsies 
can no longer be lightly attributed to faulty obstetric procedures. 

No final statement can be made about the relation of intracranial birth injury 
and chronic hydrocephalus. Undoubtedly, marked enlargement of the head may 
occur, with extensive bleeding into the ventricular system or subarachnoid 
spaces, but in most cases the blood is eventually absorbed without leaving 
any permanent obstruction to the circulation of cerebrospinal fluid. Possibly, 
in some cases, chronic hydrocephalus may result from plugging of the aqueduct 
by a blood clot or a bit of necrotic brain tissue, and organization of the obstruc- 
tion. It seems likely that some children with large heads and congenital 
asymmetrical spastic paralyses owe their condition to birth injury. Intracranial 
hemorrhage is not uncommonly an accidental complication of congenital hydro- 
cephalus because these infants have large heads and thin skulls. 

The common diffuse meningeal hemorrhage which is not large enough to 
cause death apparently leaves no residuum in the overwhelming majority of 
cases. The real birth injuries to the brain are caused by the rarer intra- 
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cerebral hemorrhages and necroses, by depressed fractures with laceration of 
the brain and, undoubtedly, by some more or less encapsulated meningeal 
hematomas which compress and soften the cortex. All the evidence which the 
writer was able to collect seems to indicate that the true cerebral birth palsies 
are represented by the congenital hemiplegias, the monoplegias and the asym- 
metrical and unequal bilateral spastic paraiyses. The children have large or 
normal heads, even in some cases asymmetrical heads. Their intelligence is 
on the average much greater than that of the diplegic patients. A history of 
birth injury may be obtained in a large percentage of such cases and the 
pathologic anatomy is quite consistent with the hypothesis of gross birth 
injury. Of course, it is realized that assymetrical congenital defects of the 
brain are included with these cases and are probably clinically indistinguishable 
from them. Numerically this group, which the writer believes is principally 
composed of true cerebral birth palsies, is surprisingly small, just seventeen 
of 280 infantile cerebral palsies in the Harriet Lane Home records, if the five 
asymmetrical diplegias are excluded. These figures would mean that about 
6 per cent of all infantile cerebral palsies are due to birth injury, but the group 
is not well enough defined to attempt any numerical estimation. Recurrent 
convulsions occur in about one-third or more of these cases, and it has already 
been concluded that about 2 or 3 per cent of all epilepsies seen in children 
are related to birth injury. Severe grades of mental defect are probably not 
related to birth injury with the exception of that type which develops in asso- 
ciation with frequent convulsions. Tredgold estimates that not more than 
1.5 per cent of patients suffering from dementia who die in asylums owe their 
condition to birth injury and it seems probable that these figures are approxi- 


mately correct. ¢ 
AUTHOorR’s CONCLUSIONS. 


Two Cases or STRICTURE OF THE BOWEL BY MISPLACED ENDOMETRIAL TISSUE. 
T. Mowat, Brit. J. Surg. 14:76, 1926. 


In one case of stricture in the ileum 9 inches (23 cm.) from the ileocecal 
valve, there was an associated tubo-ovarian cyst on the right side. The 
other stricture was in the sigmoid and was associated with a ruptured tubo- 
ovarian cyst with many adhesions in the region of the left ovary. Micro- 
scopically, in both cases, endometrial tissue could be seen invading the muscular 
coats, but the lumen was not affected. 

A. J. Kopakx. 


CENTRAL PonTINE HemorrHace. A. M. Crawrorp, Lancet 2:173, 1926. 


Sudden loss of consciousness, bilateral paralysis, contracted pupils and 
hyperpyrexia were present in both cases. In one case there was a large central 
hemorrhage into the pons, escaping on the right, inferior surface. It the 
other case the hemorrhage in the center of the pons had burst into the fourth 
ventricle, and blood was present in the whole ventricular system. 


A Case or Potyarteritis AcutA Noposa. Joun Gray, J. Path. & Bact. 29:245, 
1926. 


A case of polyarteritis nodosa in a boy, aged 12, is reported. While sledging 
he had scratched his left knee and this was followed a week later by fever, 
swelling and pain. After an illness of nine weeks he died suddenly. Autopsy 
showed a large aneurysm (6 by 3% by 3% cm.) of the cystic artery, which 
had ruptured. There were many small aneurysmal dilatations of the smaller 
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arteries, especially of the intrahepatic branches of the hepatic artery and of 
the coronary arteries. The aorta, superior mesenteric and main part of hepatic 
arteries were normal. 

Histologically all coats of the smailer arteries were affected. The vasa 
vasorum and the adventitia were prominent and dilated. There was a peri- 
vascular infiltration consisting of lymphocytes and polymorphonuclear leuko- 
cytes. The media showed patchy disappearance and thinning, with cellular 
infiltration and fatty degeneration. The elastic lamina was repeatedly inter- 
rupted. The intima showed mainly proliferative changes which often filled the 
lumen completely, at times forming small grayish nodules on the inner surface 
of the vessel. 

Organisms were not found in the sections of the diseased vessels, but the 
onset and febrile course of the disease indicate an infectious process. 


E. M. Hatt. 


ForEIGN PARTICLES, THE RETICULO-ENDOTHELIAL SYSTEM AND ANAEMIA. A. R. 
Exrvince, J. Path. & Bact. 29:325, 1926. 


Intravenous injections of particles of quartz, of indian ink, of carmine or 
of trypan blue give rise to the appearance of nucleated red cells in the circula- 
tion of the rabbit (“blood crises”). The animals recover in the course of 
two weeks. The nucleated forms begin to appear about five hours after injec- 
tion. Marked reduction in the red cell count does not occur during a “blood 
crisis.” 

Repeated injections cause a reduction in the red cell count. The degree 
of the anemia depends partly on the intervals between injections, partly on the 
doses given. A severe anemia may lead to the death of the animal. 

Still more immature and embryonic types of nucleated red cells accompany 
the “blood crises” and anemia. They are most abundant at the peak of the 
“blood crisis. ; 

Hemoglobin determinations show that the color index remains in the neigh- 
borhood of 1 during the course of the anemia. 

Suspensions of silicic acid jet and ultramicroscopic particles of quartz were 
injected without result, which speaks against a silicon poisoning effect. 


The phenomena in question are due rather to the physical than to the 
chemical nature of the substances injected. They exert their action on cells 
of the reticulo-endothelial system. 


AuTHor’s SUMMARY. 


EXPERIMENTAL Uric Acip Nepuritis. J. SHaw Dunn and C. J. Porson, 
J. Path. & Bact. 29:337, 1926. 


The intravenous administration of from 0.5 to 1 Gm. of uric acid per kilo- 
gram in the form of lithium monourate to rabbits produces necrosis of distal 
segments of the renal tubules while the proximal segments are uninjured. 
The localization of the lesion appears to be determined by precipitation of 
the uric acid in the distal segments. 

This renal lesion causes oliguria and diminution of the urea concentrating 
function, and there is marked retention of urea in the blood. 

Continued administration of smaller doses (0.025 to 0.1 Gm. per kilogram) 
produces only minor results without cumulative effect. 


AvutTHors’ SUMMARY. 
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ATHEROMA OF THE Aorta. J. B. Ducuip, J. Path. & Bact. 29:371, 1926. 


Atheroma is a condition brought about by impairment of the elasticity and 
pliability of the tissues of the intima. 

The lesions, which are marked by the presence of fatty deposit, are the 
result of the diastolic recoil of the vessel causing the intima to form folds 
and the more prominent parts of these folds tend to separate themselves from 
the media. 

Proliferation of fibrous connective tissue occurs in association with fatty 
deposits in the tissues of the intima and follows as a reinforcing or reparative 
measure where this separation takes place. 

Hyperplasia of fibrous connective tissue tends to diminish the pliability of 
the intima, and if it is irregular in its distribution it is likely to lead to 
injury of the type described in 2, sq that excessive proliferation may bring 
abount further changes of the very nature it is designed to counteract. 

Atheroma:is the mark of a vicious and progressive cycle of such changes. 

The variations in the appearances seen in atheroma are to be accounted 
for by the variation in the degrees of elasticity which may be present in 
different aortas, because the amount of damage depends largely on the extent 
of the excursion through which the tissues pass during the pulse wave. 

Factors which tend to increase the range of pulse movement increase the 
liability to atheromatous changes, and of these factors the most important 
are hypertension with high blood pressure (hyperpiesis) and the strain caused 
by the focal fixation of the aorta by its branches. 

The cicatricial fibrosis of syphilitic aortitis causes impairment of the 
intimal pliability, and this leads to atheromatous change at the affected parts. 

Fibrosis cannot be demonstrated in the earliest stages of atheroma but edema 
and hyaline change can be seen which may cause considerable loss of pliability 
in the intima. 

Early atheromatous changes and acute general toxemic conditions are united 
in their association with hyaline and edematous change of the aortic intima. 


AvuTHOR’s SUMMARY. 


OsstrucTion or EsopHacus CaAusep By Persistent Ducrus Arteriosus. A. J. 
Jex-Biaxke, Lancet 2:542, 1926. 


In a dog, gradual starvation and asphyxia resulted from the gradual con- 
traction of the ductus arteriosus, because the esophagus and trachea passed 
between the ductus and the arch of the aorta. 


Histo.ocic Stupy or A CAsE or Cutis Verticis GyraTA. F. Curtis, Ann. d’anat. 
path. 3:529, 1926. 


The lesion consists in an overgrowth of the scalp with the formation of 
large folds arranged in an orderly fashion, but not necessarily gyrate. Unna 
was first to designate it as “Cutis Verticis gyrata.” Audry described it under 
the name of “pachydermie occipitale vorticellée.” The outstanding feature is 
an enormous thickening of the scalp, with fibrous hyperplasia. The tissue is 
hard, and scantily covered with hair. The disease is congenital, and progresses 
slowly. In one instance the patient was 67 years old. The lesion has been 
regarded as a giant nevus. Curtis produces evidences to show that it concerns 
not only a nevus but also a real tumor developed on top of a nevus, which 
he regards as a nevofibroma. BM. Fem. 
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Rote or Excretory System or PANCREAS IN THE GENESIS OF LANGERHANS 
IsLaNDS. Pau Hicker and Jean NorpMANN, Ann. d’anat. path. 3:587, 1926. 


Numerous investigators have attributed a predominant réle in evolutive 
processes of the pancreas to the secretory system. Thus, in the genesis of 
the islands of Langerhans the acini have been considered as the point of 
origin for these structures. Hickel and Nordmann produce evidence that 
the excretory system plays the dominating rdle in the repair of the glandular 
system. They affirm that in man the islands of Langerhans during life are 
formed at the expense of the excretory system, the centro-acinar cell pro- 
liferating to form islands. This transformation is not direct. It occurs only 
after the acinar cell has undergone profound changes provoked for instance 
by a sclerotic process. On the other hand, the possibility of a transformation 
of an island of Langerhans into an acinus is denied. 


Frero-Gfopic-OstEITIs. RECKLINGHAUSEN’S DISEASE OF THE BONE. CHAUVEAU, 
J. ann. d’anat. pathol. et d’anat. méd.-chir. 3:243 (March) 1926. 


By “Maladie osseuse de Recklinghausen’s” Chauveau means a disease 
characterized by a fibrous transformation of the bone marrow. This process 
leads finally to a dissolution of the medullary tissue with the formation of 
cavities (géodes). The bone itself undergoes rarefaction. Spontaneous frac- 
tures in these cases, followed by deformities and functional disturbances, are 
frequent. The article is a comprehensive review with a rich bibliography on 


h bject. 
the subjec B. M. Friep. 


FORMATION OF XANTHOMA CELLS IN THE Breast. FE. Lopecx, Arch, f. klin. 
Chir. 141:540, 1926. 


Lobeck found xanthoma cells in nineteen (16 per cent) of 117 breasts which 
had been amputated for mastitis, carcinoma or benign tumor. The blood 
cholesterol was increased. Xanthomatous connective tissue cells were found 
only when the cholesterol content was more than 200 mg., with 180 mg. as a 
normal value. The xanthomatous connective tissue cells were true xanthoma 
cells; the xanthomatous epithelial cells, pseudoxanthoma cells. 


PATHOLOGIC-ANATOMIC CHANGES IN BILHARZIASIS Mansonr. P. H. J. Lampe, 
Arch. f. Schiffs-uno Tropen-Hyg. 30:484, 1926. 


Changes due to bilharziasis or schistosomiasis are frequently found at post- 
mortem examinations. In severe cases the changes are common in the lungs, 
and here, as well as in the liver, peritoneum, intestine, heart and lymph nodes, 
the changes are difficult to distinguish from those of miliary tuberculosis or 
carcinomatosis. In the centers of the nodular formations, the characteristic 
eggs may be seen. By special search, the fluke may be found in the blood 
of the portal vein and liver, and also of the lungs. In connection with this 
report by Lampe, see Plaut, Alfred: Bilharzia Infection in Apparently Normal 
Appendix (Arcu. Pato. 1:711 [May] 1926). 


A CONTRIBUTION TO THE HISTOGENESIS OF Hepatic TuBercies. H. SCHLEUSSING, 
3eitr. z. Klin. d. Tuberk. 63:317, 1926. 


The first manifestation of tubercles in the liver is the appearance of small 
pale patches, which show microscopically different stages of degenerative 
changes in the specific liver cells, while the general structure of ‘the “tissue 
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is still recognizable; the nuclei and protoplasma stain poorly. The capillaries 
are normal at this stage. Karyolysis in the center of the focus follows and 
sometimes hyperchromatosis of the nuclear membrane. Alterations of the 
protoplasma, such as fat and lipoid infiltration and finally necrosis, appear 
later. Connective tissue cells and the vascular system are affected later in a 
similar way, particularly the endothelial cells. The author believes that in 
the histogenesis of tubercles the first stage is always an alteration of the tissue 
cells before reactive processes such as exudation and proliferation occur. 


Max PINNER. 


Fat Grant Cetts 1n Eryturosiastosis. ALtrrep Praut, Centralbl. f. allg. 
Pathol. u. path. Anat. 38:259, 1926. 


In the axillary fat of the new-born with fetal hydrops and erythroblastosis 
reported by Bullard and Plaut (Arch. Pediat. 43:292, 1926), were found large 
fat giant cells. The average diameter was from 40 to 80 microns, the largest 
being 170 microns, and the average number of nuclei was twelve. The proto- 
plasm stained intensely with eosin. As paraffin embedding has been used, 
reactions for fat could not be carried out. In fourteen other new-born infants 
no giant cells were found. Were the giant cells in the case studied connected 
with the erythroblastosis? The changes in the body — general edema, erythro- 
blastic and myeloblastic tissue in many organs, anemia, hypertrophy of the 
heart —corresponded to those of the type of fetal hydrops described by 
Schridde in 1910 and of which some twenty-five instances are recorded. As 
observed by Virchow and by Schridde in such cases, the thymus was small. 


AvuTHor’s SUMMARY. 


PsSEUDOLEUKEMIA, LyYMPHOSARCOMA, LYMPHOGRANULOMA AND THEIR VARIOUS 
RELATIONSHIPS. S. M. ZypxKin, Folia haemat. 32:33, 1925. 


The majority of diseases of the bloodforming organs are related. These 
organs react to irritants in three stages, if the irritation is continued and suff- 
ciently severe. These three stages are called the pathologic triad. In the 
order of their occurrence they are: (1) degeneration of parenchyma, (2) pro- 
liferation of parenchyma, (3) proliferation of stroma. Thus, the aleukemias 
(pseudoleukemias) with their leukemic phases, together with the lympho- 
sarcomas, represent the second stage. Hodgkin’s disease, in its early or cellular 
form, also belongs in this stage, while its late or scirrhous form typifies the 
third stage. Embryonalization of both stroma and parenchyma in these condi- 
tions is considered one of the chief reasons for their relative malignancy. In 
the more benign diseases of the lymphatic and hematopoietic organs the irrita- 
tion is more transitory, and this embryonalization does not occur. The term 
“pseudoleukemia” should apply only to the aleukemias. Banti’s disease is a 
pseudoleukemia in which the splenic fibrosis represents a third stage, while 
the cellular marrow belongs to the second stage. Previously reported and 
new cases, many of which are transitional in type, are cited in support of 


these interpretations. : 
. C. J. Watson. 


CoNCERNING THE MorpHoLtocic FEATURES IN INFLAMMATION IN LEUKEMIA. 
Kurt BickHarpt, Folia haemat. 32:83, 1925. 


The author discusses four cases of leukemia, complicated by acute inflam- 
matory processes. Two of these were chronic lymphatic, one chronic myelo- 
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genous and one a stem cell, or myeloblastic, leukemia. In the lymphatic 
leukemia the inflammatory exudates consisted chiefly of lymphocytes (from 
90 to 95 per cent). In the case of chronic myeloid leukemia the inflammatory 
exudate was composed chiefly of young cells of the myeloid series, while 
in the myeloblastic leukemia, complicated by pneumonia, the alveolar exudate 
was composed chiefly of myeloblasts. It is concluded that in exudates in 
leukemia the leukocytes peculiar to that disease take the place of the normal 


leukocytes. 
eukocy C. J. Watson. 


HistoLocic Stupy or A Case or Myetomw LeuKEMiA, WITH MEASUREMENT OF 
THE Mitotic ANGLES. SveEND Petri, Folia haemat. 32:103, 1926. 


After death from chronic myelogenous leukemia in a man, aged 61, the 
bone marrow was similar to that of pernicious anemia, in that there was 
marked erythropoietic activity. With Ellermann’s technic it was possible to 
recognize early, nongranular forms, some of which were pregranulocytic 
myeloblasts, while others are spoken of as erythrogonia. 


Measurement of the angles of mitotic figures in fifty neutrophile myelocytes 
and forty myeloblasts gave an average reading of 68 degrees, while with the 
so-called erythrogonia (forty measurements) the average reading was only 
22 degrees. A special instrument called the goniometerocular was used in 


measuring these angles. C . Winiie 


A Case or ALEUKEMIC MYELOSIS WITH THE CLINICAL Picrure or MIKULICz’ 
Disease. L. S. HANNeMA, Folia haemat. 32:116, 1926. 


In a boy, aged 7 years, the parents first noticed an increasing swelling of 
the left eyelid. Later the right eyelid became swollen in a similar manner. 
The salivary glands and several cervical nodes were enlarged. The spleen 
and liver in time became definitely palpable. The leukocytes ranged from 
3,200 to 7,000, while hemoglobin and red blood cells decreased progressively, 
and just before death the hemoglobin was 20 per cent. The first examination 
of the smears showed 60 per cent polymorphonuclear neutrophils, 2 per cent 
myeloblasts, 1 per cent myelocytes, 2 per cent undefined and 35 per cent of 
lymphocyte-like forms which were classified as micromyeloblasts of the type 
first described by Naegeli. During successive examinations this type of cell 
increased markedly in number. The last smears showed 75 per cent of these 
forms with only 12 per cent neutrophils. A minority of the micromyeloblasts 
gave a positive oxydase reaction. 


At necropsy, there was enlargement of the lymph nodes, spleen and liver. 
Several leukemic foci were noted in the kidneys. The lachrymal and salivary 
glands were diffusely and markedly enlarged, and the normal structure of 
these organs was completely obliterated by round cells slightly larger than 
lymphocytes, some of which gave a positive oxydase reaction. These were all 
thought to be myeloid in origin. The author points out that the case reported 
by Mikulicz presented simply enlarged lachrymal glands, and he also mentions 
that this and subsequent cases of the same type were all lymphatic aleukemias, 
while the present instance seems to have been definitely myelogenous. With 
these differences, he asks whether the case now reported is to be included as 


an instance of so-called Mikulicz disease. : 
C. J. Watson. 
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Bioop CHANGES IN PNEUMONIA. ANTON Hitrmarr, Folia haemat. 32:129, 1926. 


In a man, aged 28, ordinarily strong and healthy, with croupous pneumonia 
of moderate severity and recovery by crisis, the blood changes were marked, 
many young lymphoid and myeloid forms appearing during the febrile stage; 
endothelial cells, young monocytes, histiocytes and irritation forms were noted, 
and giant neutrophils were seen frequently. 

Arneth has reported giant neutrophils in five cases of pneumonia; nearly 
all these neutrophils showed marked toxic granulation. 

A frail girl, aged 19, developed a rapidly fatal postinfluenzal pneumonia. 
Blood changes were scanty, consisting of toxic granulation of neutrophils, 
increased lobulation of monocyte nuclei and a slight increase in eosinophils. 

From these two cases, the author concludes that the severity of the infec- 


tion and the blood picture do not run parallel. = : 
C. J. Watson. 


THE DETERMINATION OF INTRACRANIAL HEMORRHAGE IN THE STILLBORN WITHOUT 
Autopsy. L. ScHoennorz, Klin. Wehnschr. 5:1775, 1926. 


By jugular injection with minium (red lead) at body temperature all the 
blood vessels of the brain and cranium are easily filled, so that by stereoscopic 
roentgenograms minute extravasations can be definitely localized. 


J. D. Wittems. 


HEMORRHAGE INTO THE PARATHYROIDS IN INFANTS AND SMALL CHILDREN AND 
THE SPASMOPHILIA PROBLEM. FeELIx Daniscu, Frankfurt. Ztschr. f. Path. 
33: 380, 1926. 


Erdheinsg, 1906, described three cases of infantile tetany in which there was 
old hemorr}.age in the parathyroids. He considered this the etiologic factor in 
the convulsjons of the tetany. Other investigators since that time have obtained 
contradictory alts. Grosser and Betke, in sixteen cases of tetany, found 
hemorrhage in four cases in one or more of the parathyroids. Hartwich, in 
twelve cases, found hemorrhage in only one. 

Danisch found fresh or old hemorrhage, blood cysts and blood pigment in 
the parathyroids of infants and children up to 2% years of age remarkably 
often, in over 30 per cent of cases. There is a tendency for the blood to 
become encapsulated because of a peculiar palisade arrangement of the paren- 
chyma cells. The microscopic picture indicates that the bleeding is by diape- 
desis. There is no evidence that the bleeding is the result of an inflammatory 
process. The hemorrhage may be traced often to birth trauma or intrapartum 
asphyxia. but almost an equal number of cases occur later. Fourteen cases of 
bleeding into the parathyroids are cited. It does not appear that any active 
organ destruction goes on in the greater number of cases of hemorrhage. In 
ten cases of rachitis, eight did not show parathyroid hemorrhage. In two 
cases, Danisch found unmistakable bleeding in single organs which could not 
in any way be connected with the pathogenesis of spasmophilia. In only one 
case was there marked destruction of the parenchyma due to hemorrhage. 
Manifest tetany was present in this case. This was really a hypoparathyroid 
tetany similar to the postoperative tetany. > oo 
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Tue IMPORTANCE OF STRUCTURE AND FUNCTION OF THE GASTRIC Mucous MEm- 
BRANE FOR THE DEVELOPMENT OF CHRONIC Gastric ULcers. F. BUCHNER 
and C. Rur, Frankfurt. Ztschr. f. Path. 33:406, 1926. 


The importance of the mucous membrane with its peculiar glands and their 
distribution in the development of gastric ulcers is emphasized. The authors 
believe that the secretory function plays a réle as important perhaps as the 
anatomic function of the gastric musculature as held by Aschoff. Gastric 
ulcers develop commonly (25 per cent) in the beginning part of the pylorus. 
Buchner and Ruf explain that the active gastric juice coursing over a sensitive 
mucous membrane may be responsible. The distribution of chronic ulcers in 
the radiations of the gastric pathway also corresponds with the distribution 
of the pyloric mucosa. The ulcers of the duodenum develop in the majority 
of cases in the thick under half of the pylorus where the concentration of the 
active digestive juice is strongest for the duodenum. The postoperative ulcer of 
the jejuneum develops with predilection, in those cases in which there was a 
preoperative duodenal ulcer. The sensitiveness of the intestinal mucosa which 
favored the duodenal ulcer favors also the jejunal ulcer. 4 

E. M. Hatt. 


TRAUMATIC PERFORATION OF HEALTHY AppeNDIX. R. Gurzeit, Zentralbl. f. 
Chir. 53:1943, 1926. 


A kick by a horse caused rupture of the appendix in a boy, aged 14 years. 
This was the only intestinal injury. Symptoms of peritonitis set in immediately. 
An operation was performed and recovery ensued. 


Pathologic Chemistry 


HEMATOPORPHYRINURIA... Puicire E. RorHmMan, Am. J. Dis. Chi#d. 32:219, 1926. 


Two cases with classic complications are reported. Spectreséofically, both 
urines showed hematoporphyrin. A boy with polyneuritis died sud enly in the 
second attack. Autopsy revealed a generalized hyperplasia .. the lymphatic 
structures with a persistent thymus. The spleen was enlarged but did not 
show any iron or evidence of phagocytosis. Hydroa-estivale was associated 
with the second case until the child was 8 years old. Pigmentation of the skin 


and discoloration of the urine persisted. ? 
W. P. Biount. 


Direct AND INDIRECT DETERMINATIONS OF Uric Acip In HuMAN Btoop. G. W. 
CiarK and A, A. pe Lorimer, Am. J. Physiol. 78:368, 1926. 


Using Benedicts’ method for direct, and that of Bullmer, Eagies ‘and Hunter 
for indirect, determination of blood uric acid, it was found that incubation, 
inactivation with subsequent incubation or standing at room temperature for 
several days resulted in a definite but limited loss of the color producing sub- 
stances determined as uric acid by the direct method. Refrigeration was 
effective in preventing this loss. The indirect method, on the other hand, 
yielded constant results in these conditions. From the fact that separation and 
separate determination of the color producing substances into two groups failed 
in many cases to give a combined value equal to that obtained by the direct 
method, it is concluded that at least three groups of color-producing substances 
are concerned here. 

H. E. Eccers. 
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Tue Errect or CARBON TETRACHLORIDE AND ALCOHOL ON THE Actp-BASE BALANCE 
OF THE BLoop. P. D. Lamson and R. Wine, J. Biol. Chem. 69:349, 1926. 


The inhalation of carbon tetrachloride in concentrations sufficient to produce 
deep anesthesia produces only a slight fall in the pa and carbon dioxide content 
of the plasma, which is in no way comparable to that occurring after ether 
or chloroform. The oral administration of carbon tetrachloride and alcohol 
(together) produces no change in the acid base balance except in the terminal 
stage of intoxication and considerably after the appearance of symptoms. 


Alcohol alone may produce a slight alkalosis. 
ARTHUR LOCKE. 


AN IMPROVED PROCEDURE FOR THE EXTRACTION OF THE OVARIAN HORMONE AND 
SoME CHEMICAL PROPERTIES OF THE Propucr. J. O. Rais, C. N. Jorpan 
and E. A. Dorsy, J. Biol. Chem. 69:357, 1926. 


An improved method is described for the preparation of ovarian hormone 
from hog liquor folliculi. The product is virtually free from cholesterol and 
has a potency of from 25 to 40 rat units per milligram of solids. 


ARTHUR LOCKE. 


THe DETERMINATION OF PROTEIN IN SPINAL FLuID, witH A NOTE ON THE 
INCREASE IN PROTEIN IN THE SPINAL FLump In Typuus Fever. S. M. Lino, 
J. Biol. Chem. 69:397, 1926. 


The protein content of the spinal fluid, as estimated by the color reaction 
with Wu’s phenol reagent, may become definitely increased in typhus fever. 


ARTHUR LOCKE. 


Tue ISOLATION AND CRYSTALLIZATION OF THE ENZYME Urease. J. B. SUMNER, 
J. Biol. Chem. 69:435, 1926. 


Octahedral crystals of globulin having a urease activity of 100,000 units per 
gram separate from dilute alcohol and acetone extracts of fat-free jack-bean 
meal on standing at from 2 to 2.5 C. The preparations are sensitive to 


denaturation. 
ArtHuR LOCKE. 


THE TRANSPORT 0°* OXYGEN AND CARBON D10x1pE By Some BLoops CoNTAIN- 
ING Hemocyanin. A. C. Repriecp, T. Cottince and A. L. Hurp, J. Biol. 
Chem. 69:475, 1926. 


Hemocyanin functions in the transport of the respiratory gases in the blood 
of certain invertebrates in accordance with the same physicochemical principles 
as hold for hemoglobin. It binds oxygen at such low tensions as to enable the 
blood to act as a sort of vacuum system, capable of utilizing the minute 
amounts of oxygen available in deep sea water. 


Artuur Locke. 


Tue Lactic Actp Content or CEREBROSPINAL FLum. J. Graser, J. Biol. Chem. 
69:539, 1926. 


The lactic acid content of normal cerebrospinal fluid varies from 11 to 
27 mg. per hundred cubic centimeters, a range which is from 4 to 40 per 
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cent less than that of the blood. The values may be normal or lower in 
cerebrospinal syphilis, and increased in nonsyphilitic meningitis, brain abscess, 
brain tumor and xanthochromia. Annem tebe. 


Tue So-Cattep Oxycen Content or MetrHemociosin. J. B. Conant and 
N. D. Scott, J. Biol. Chem. 69:575, 1926. 


Methemoglobin does not contain available oxygen. It is a ferric iron com- 
pound, while hemoglobin, oxyhemoglobin and carboxyhemoglobin are compounds 


of ferrous iron. Asrvmce Laces. 


THe RECRYSTALLIZATION OF Urease. J. B. Sumner, J. Biol. Chem. 70:97, 1926. 


The crystalline preparation of urease previously reported may be recrystal- 
lized from a chilled acetone buffer mixture without variation in purity. 


ArTHUR LOCKE. 


Tue LIBERATION OF ADSORBED SUBSTANCES FROM THE Proteins: II. Tue Errecr 
or ADDITION OF SopIUM OLEATE TO WHOLE BLoop Fittrates. S. M. Rosen- 
THAL, J. Biol. Chem. 70:129, 1926. 


By the addition of 25 mg. of sodium oleate per cubic centimeter of whole 
blood, it is possible to increase the nonprotein nitrogen in the blood filtrates 
from 20 to 55 per cent. This increase is due to the liberation of nonprotein 
nitrogenous substances which ordinarily remain attached to the proteins and 
do not appear in the filtrates. Auremeete Susie. 


THE CoLtorIMETRIC EsTIMATION OF CHOLESTEROL AND LECITHIN IN BLOOD IN 
CONNECTION wITH FoLIN AND Wu’s System or BLoop Anatysis. G. M. 
De Tont, J. Biol. Chem. 70:207, 1926. 


The protein precipitate obtained in the Folin-Wu system of blood analysis is 
washed, dried and extracted with hot chloroform, and the cholesterol and 
lecithin content of the extract estimated by the Liebermann and Whitehorn 
methods. The procedures are given in detail. Asraue Loceé 


AMMONIA AND Bioop Sucar. A. A. Horvat, J. Biol. Chem. 70:289, 1926. 


An increase in blood sugar concentration may offset an increase in ammonia 
concentration by favoring the formation of urea. This conclusion is based 
on the observation that dextrose addition to blood filtrates may result in 
increased urea nitrogen values and that the subcutaneous injection of ammon- 
ium carbc y pr y y ia. 
carbonate or urease may produce hyperglycemia Auwuue torus. 

THe LABILITy OF THE SULPHUR IN CysTINE DERIVATIVES AND Its PossiB_E BEar- 
ING ON THE CONSTITUTION OF INSULIN. E. Branp and M. SANppserc, J. Biol. 
Chem. 70:381, 1926. 


It is not established that the labile sulphur group is responsible for the 
physiologic activity of insulin. The loss of this activity following treatment 
with alkalis may involve other factors than the removal of sulphur. The 
intravenous injection of cystine derivatives, in which the sulphur group is even 
more labile than in insulin, is without effect on the blood sugar level of fasted 


rabbits. 
ARTHUR LOCKE. 
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THE SUGAR IN URINE AND IN Boop. O. Fo.itn and A. Svepserc, J. Biol. Chem. 
70:405 1926. 


The blood contains a variable quantity of an unknown, fermentable sugar 
which is not glucose nor a disaccharide. The new sugar reaches its highest 
concentration in the blood of diabetic patients with high total sugar values. 
The concentration is decreased following the injection of insulin, either 
decreased or increased after injection of epinephrine hydrochloride and unaf- 
fected by oral administration of dextrose. The usefulness of the Folin copper 
method for the determination of sugar in blood and in normal urine is dis- 


cussed, and revisions are proposed. 
Artuur Locke. 


Bioop CHANGES IN AcuTeE Mercuric CHLoripE PorsoninGc. J. M. Looney, J. 
Biol. Chem. 70:513, 1926. 


The marked increase in blood nonprotein nitrogen observed during the coma 
of acute mercurial poisoning is not paralleled proportionately by increase in 
amino acid, nitrogen and uric acid. 

ArTHUR LOCKE. 


Curonic Atconot Porsoninc. E. and I. Keeser, Arch. f. exper. Path. u. 
Pharmakol. 113:188, 1926. 


The blood chemistry of fifty-one persons with chronic alcohol poisoning 
or delirium tremens was studied. The results showed changes in fat metab- 
olism with loss in phosphates, soaps and cholesterol; an increase in indican 
showing destruction of tryptophan, and in increase in acetone bodies. These 
changes may influence ferment activity and thus disturb protein metabolism. 


ALKAPTONURIA. G. KatscuH and G. Stern, Deutsches Arch. f. klin. Med. 
151:329, 1926. 


The serum of alkaptonuric patients contains a nonprotein substance that 
inhibits the oxidation by the serum of homogentisic acid. In acetonemia, 
alkaptonuria disappears, perhaps because of the binding of this substance or 
of a different way of cleavage of amino acids. 


THE PRESENCE OF HEMATIN IN THE BLOOD OF MAN AND ANIMALS. K. BINGOLD, 
Klin. Wchnschr. 5:1550, 1926. 


Hematin appears in normal blood kept in sterile containers at body tempera- 
ture for from twenty-four to forty-eight hours, but never normally intra- 
vascularly. Hematinemia occurs in pernicious anemia, acute yellow atrophy 
of the liver, malaria, gas bacillus sepsis and poisoning due to phenylhydrazine, 
toluylene diamine, dinitrobenzol, acetic acid and a few other substances. The 
presence or absence of hematin in the blood stream is thus of differential 
diagnostic value, and the determination can be made quantitatively by the 
spectroscope. A relationship between pernicious anemia and toxic processes 
is also suggested. Twelve years of clinical observation were followed by 
animal experiments. No hematin was found in the blood stream of dogs, rats, 
guinea-pigs and rabbits, following the production of a secondary anemia by 
bleeding. Phenylhydrazine, toluylene and gas bacillus emulsions produced not 
only hematinemia but also blood changes somewhat like those of pernicious 
anemia. The pigment disappeared when the poison was stopped, except in 
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splenectomized animals. A methemoglobinemia and sulphohemoglobinemia 
appeared only occasionally. The conclusion is that the appearance of blood 
pigments, especially of hematin, is associated with endogenous or exogenous 
toxins in the blood stream. This is in some disagreement with statements 


by others. 
y oO J. D. Wittems. 


Tue BEHAVIOR OF INTESTINAL PUTREFACTIVE Propucts IN THE BLOopD AND URINE 
WHEN SHAKEN WITH CHARCOAL. E. BecHer, Miinchen. med. Wcehnschr. 
73: 1561, 1926. 


Intestinal putrefactive products, including those in combination with 
sulphuric and glycuronic acids, are removed from the blood and urine by 
shaking with charcoal. 

J. D. WILtLeMs. 


Microbiology and Parasitology 


RELATIONSHIPS OF THE EPITHELIOMA CONTAGIOSUM VIRUS OF FOWLS TO THE 
Vacctne Virus. Howarp B. Anpervont, Am. J. Hyg. 6:719, 1926. 


The results do not support the view that these viruses are identical. 


Tue Ettorocy or Havernitt Fever (ErytHeMA ArTHRITICUM EpipEMICUM). 
Frepertc Parker, Jr., and N. Paut Hupson, Am. J. Path. 2:357, 1926. 


The evidence points to a bacterium as the cause. The name Haverhillia 
multiformis (new genus) is proposed as the name for this bacterium, which 
seems to belong to the order Actinomycetales (Buchanan). The source of the 
epidemic has not been found, but the serum of a cow in suspected herds con- 
tained agglutinins for the bacterium in question, which was obtained in the 
blood cultures of eleven of twenty-one patients examined. The characteristics 
of the bacterium are described. 


DIFFERENTIAL CHARACTERISTICS OF THE AMOEBAE OF MAN IN CuLture. J. H. 
St. Joun, Am. J. Trop. Med. 6:319, 1926. 


The medium consisted of egg and horse serum in Locke’s solution. The 
details of structure and behavior that help to differentiate Endamoeba histolytica 
from other forms of amebas are described. 


Tue CHemicat Stupy or BacrertA XI. THe DevELOPMENT OF A SYSTEMATIC 
ANALYTIC METHOD FOR THE COMPARATIVE Stupy oF BactertaAt Cetts. T. B. 
Jounson, Am. Rev. Tuberc. 14:164, 1926. 


Johnson gives in this paper a programmatic outline of the chemical analysis 
of tubercle bacilli leading to purified chemical fractions, which will not only 
elucidate the structure of the micro-organism, but at the same time will furnish 
material for biologic research on chemically well defined bodies. The basic 
principles for the work are outlined and a table is given to explain the general 
plan of procedure. The essentials of the work are recorded in such a concise 
form that nothing short of a reprint of the article would give a fair repre- 


sentation of the author’s views. 
Max PINNER. 
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ToruLaA MENINGITIS. FRANK B. Lyncu, Jr., and Epwarp Rose, Ann. Clin. Med. 
4:755, 1926. 


Lynch and Rose feel that either the number of cases of torula meningitis 
in this country is increasing or else the disease is being recognized more 
frequently. There is no pathognomonic feature separating it from other sub- 
acute or chronic inflammatory conditions of the central nervous system, save 
the presence of Torula in the cerebrospinal fluid. All reported cases have 


terminated fatally. ea ae Meee 
: : ON. 


Tue INTESTINAL ORIGIN OF PERNICIOUS ANEMIA. KNup Faser, Ann. Clin. 
Med. 4:788, 1926. 


The conviction that in some way or other pernicious anemia must be 
accounted for by abnormal conditions in the digestive organs, particularly in the 
intestinal canal, is growing. Intestinal atrophy plays no important part. The 
three principal arguments in favor of intestinal genesis of pernicious anemia 
are: First, pernicious anemia can be observed in a large number of cases in 
which Bothriocephalus is present in the intestinal canal, and it is usually 
promptly cured on expulsion of the worm. Second, pernicious anemia frequently 
occurs in patients with stricture of the small intestine. Third, anemia is often 
observed in patients with sprue. Faber found anemia in 36.5 per cent of 100 
cases of chronic achylia gastrica, often quite mild, but severe in many. In 
some instances, the achylia was demonstrated many years before the appear- 
ance of the anemia. In achylia the stomach’s disinfecting power is in abey- 
ance. While the duodenum and upper jejunum are normally sterile or extremely 
poor in bacteria, one finds a rich and varied bacterial flora up into the duodenum 
in patients with achylia. Streptococci, Bacillus coli and many others are fre- 
quently encountered. In this deficient disinfection is an explanation of the 
periodic diarrhea so common in achylia, and it also makes possible the forma- 
tion and absorption of hemolytic substances. The same explanation would hold 
for the blood picture of anemia seen in cancer of the stomach, which is usually 
accompanied by achylia. 

Achylia gastrica is the most frequent, but not the only, cause of pernicious 
anemia. It may occur during pregnancy without achylia, probably as a result 
of the intoxication of pregnancy. It may develop during acute sepsis. Faber 
has reported five definite cases of pernicious anemia without achylia. A con- 
tinually occurring intoxication is the most natural explanation, and in the 


majority of cases it is an intestinal intoxication. i 
WALTER M. Simpson. 


E. Histotytica: LonGevity or Cysts 1n Vitro. W. Yorx and A. R. D. Apams, 
Ann. Trop. Med. 20:317, 1926. 


The eosin reaction may not be a reliable index of viability of endameba 
cysts; the cysts that stain with eosin are almost certainly always dead, but it 
is not so certain that those that do not stain with eosin are alive. A more 
reliable method of determining viability based on artificial cultures is described. 


Bacittus OZAENAE FoetTipAE, PEREZ AND BacitLus Proteus IN OZAENA. 
ALEXANDER MicnHarLorr, Bull. Johns Hopkins Hosp. 39:158,. 1926. 


It is concluded that the Perez bacillus is a member of the Proteus group. 
The frequency of the occurrence of Proteus-Perez bacilli in ozenae, and the 
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peculiar odor of the cultures, show that these organisms are concerned in 
the genesis of ozenae. Whether implanted primarily or secondarily, they 
are the cause of the fetor, the discharge and the ulceration. 


NativE INFESTATION By THE FiIsH TAPEWORM, DiIPHYLLOBOTHRIUM LaTUM: 
Report OF A Case In Detroit. Davin J. Levy and Mere Pierson, J. A. 
M. A. 87:848, 1926. 


This is the tenth case from the Great Lakes region. It occurred in a 
Jewish girl born in Detroit. 


ErioLocGy Or GRANULOMA INGUINALE. J. A. McIntosu, J. A. M. A. 87:996, 1926. 


The transmission is reported of inguinal granuloma by the subcutaneous 
implantation of a piece of granulation tissue from a spontaneously infected 
patient. The incubation period was forty-seven days. The Donavan body is 
regarded as the cause of inguinal granuloma and as unrelated to the Fried- 
lander group of bacteria. Probably an actual break in the skin is necessary 
for inoculation. Fifteen spontaneous cases, all in negroes, are described. 


ASPERGILLOSIS OF THE LUNGS AND Its ASSOCIATION WITH TUBERCULOSIS. MARY 
E. Lapuam, J. A. M. A. 87:1031, 1926. 


In the course of three years, ten cultures of Aspergilli were obtained from 
sputum sent in for the examination of tubercle bacilli. A plea is made for 
closer study of the occurrence of aspergillosis in man, as well as in cattle. 


CREEPING Eruption; Report or First CASE FROM MANITOBA. KristyJAn J. 
AustTMAN, J. A. M. A. 87:1196, 1926. 


A case of creeping eruption caused by the first stage larva of the fly Gastro- 
philus intestinalis is described. Lombard’s method of cleaning the epidermis 
with oil in order to observe the capillaries of the skin, was of help in locat- 
ing and removing the larva which causes a red, papular, linear eruption over its 
pathway in the epidermis. 


MutTaTION ForMs or TusercLte Bacittus. H. C. Sweany, J. A. M. A. 87:1206, 
1926. 


In a study of various conditions under which mutation forms of the tubercle 
bacillus may develop, it is found that mutation takes place with regularity 
during vegetation, depending on the fundamental law of variation together 
with a particular alteration of environment. 

A constant favorable environment is difficult to maintain for a long period 
of time either in old cultures or in lesions. In either instance, split forms 
may appear that are vastly different from the tubercle bacillus. 

Accordingly, there are produced mutation forms that may assume a great 
variety of cultural, morphologic and pathologic characteristics. 

The two most common types of mutants are the bacillary and the coccoid 
forms, although filter passing forms also appear to exist. 

Bacillary forms may pass over into coccoid forms and granules, and coccoid 
forms may grow into bacilli if the medium is suitable. 

The mutation forms appear to develop from some of the gram-positive gran- 
ules, which are perhaps resting stages of tubercle bacilli. When cocci are 
formed, there is a tendency to develop first diplococci, and later various tetrads 
and staphylococcus-like forms may develop. Bacillary forms also may develop. 
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Many of these mutants are not pathogenic. Many are of low pathogenicity, 
while others undoubtedly play a definite réle in disease processes. 

The suggestion is offered that certain chronic diseases (like Hodgkin's 
disease and polyserositis) may be caused by mutation forms of tubercle bacilli. 


AvuTHor's SUMMARY. 


UNDULANT FEver From BruceL_a Aportus; Report or Two Cases. C. M. Car- 
PENTER and H. E. Merriam, J. A. M. A. 87:1269, 1926. 


Cultures like those of Brucella abortus were isolated from the blood of two 
men with undulant fever. In one of the patients the disease was much more 
severe than in the other and lasted for twelve weeks. In the case of this 
patient the organism was recovered from the blood seven times and from the 
urine twice. The agglutinin absorption test showed that the strains from these 
two patients were of the abortus rather than the melitensis variety. Abortions in 
heifers were produced by injecting the cultures intravenously. In guinea- 
pigs the cultures produced changes which in their gross appearance were like 
those produced. by cultures of Brucella abortus isolated from cattle. Both the 
patients drank milk daily and freely and the milk consumed by the patient who 
was most severely ill contained Brucella abortus in large numbers. The pos- 
sibility of infection from swine or from goats seems to be excluded in these 
two cases, and cow’s milk evidently is the most likely source of infection. 


BACTERIOPHAGY IN URINARY INFECTION: I. THE INCIDENCE or BACTERIOPHAGE 
AND OF B. Cott SUSCEPTIBLE TO DISSOLUTION BY THE BACTERIOPHAGE IN 
UrINES; PRESENTATION OF CASES OF RENAL INFECTION IN WHICH BACTERIO- 
PHAGE Was Usep THERAPEUTICALLY. N. W. Larkum, J. Bact. 12:203, 1926. 
II. BACTERIOPHAGY IN THE BLappeR. Ibid. 12:225, 1926. 


Bacteriophage and Bacillus coli susceptible to its action are found in about 
25 per cent of the urines from patients having urinary infections. Normal, 
bacteria-free urines do not contain bacteriophage. Bacteriophage was found 
exclusively in the urines from persons having acute infections. Four patients 
subjected to treatment with bacteriophage showed definite improvement after 
the treatment. 

Infection of the bladder with lysogenic strains of B. coli is alone responsible 
for the existence of bacteriophage in the urine. Lysis of colon bacilli can take 
place in the bladder through the action of bacteriophage, but is modified by con- 
commitant actions of the urine, mucous and bladder tissues. 


ArTHUR LOCKE. 


Tue CuemicaL Stupy or BacrertA: XII. THe ALtBuMiN-GLOBULIN FRACTION 
OF THE TuBeRCLE Bacit_us. R. D. Coen, J. Biol. Chem. 70:439, 1926. 
XIII. THe Arkart-So_uste ProTreIn or THE TuBerRcLE Bacitius. Ibid. 
70: 449, 1926. 


A small amount of a basic protein, devoid of complement-fixation capacity, 
may be extracted from dried, defatted and pulverized tubercle bacilli by 
treatment with water or 5 per cent salt solution, followed by adequate cen- 
trifugalization. It may be precipitated from solution with acetic acid and 
gives the usual protein reactions, including the Molisch test, although not 
giving any other tests for sugar either before or after hydrolysis. It is not 
stated whether this preparation, adequately centrifugalized from suspensions 
of bacterial protoplasm, has any tuberculin activity. 
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Prolonged extraction with tenth normal sodium hydroxide, during which 
the suspension may turn dark and an odor of ammonia become evident, yields 
a protein preparation less basic than the former and practically devoid of 
tuberculin reaction. 






ArtHur Locke. 











COMPARATIVE STUDIES OF HERPETOMONADS AND LEISHMANIAS. CULTIVATION OF 
HERPETOMONADS FROM INSECTS AND PLants. Hipevo Nocucuti and Evetyn 
B. Trtpen, J. Exper. Med. 44:307, 1926. 






DIFFERENTIATION OF THE ORGANISMS BY SEROLOGICAL REACTIONS AND FERMENTA- 
TION Tests. Hinevo Nocucut, Ibid., p. 327. 





Morphologic differentiation of the flagellates studied, while not impossible, 
is subject to error by reason of the variations due to age and cultural condi- 
tions. The flagellates of the latex-feeding insects, the plants, the flies and 
the mosquitoes can readily be distinguished from Leishmania by their rapid 
growth at 37 C., but their differentiation from one another is possible only by 
serologic and fermentation reactions. 

The data presented suggest that the biologic characterictics of flagellates of 
the Herpetomonas group may be utilized with advantage for identification of 
a species which occurs in different environments and for separation of different 
species when they are found in the same environment. If the leishmania 
parasites pass the flagellated or herpetomonad stage of their life history in some 
invertebrate host, it may be possible by tests of the kind described to dis- 
tinguish them from the nonpathogenic herpetomonads which are so widely 
distributed among insects and plants. 















310L0GY OF BactertuM LepIsepTicuM: PuysicaL, CULTURAL AND GROWTH 
CHARACTERISTICS OF DiFFUSE AND Mucor Types AND THEIR VARIANTS. 
Lestie T. WessteR and Capar G. Burn, J. Exper. Med, 44:343, 1926. 







VIRULENCE OF DirFUSE AND Mucomw Types AND THEIR VarRIANTs. Ibid., p. 539. 





A “D” type and a “mucoid” type of Pateurella organisms have been recovered 
from rabbits; the former is relatively rare, is virulent and not vegetative; the 
latter is common, less virulent and readily adaptable to a vegetative existence. 
The virulence of the different strains of each type appears to be about the same 
and not to be affected by passage through animals or nontoxic, nutrient mediums. 
Although each possesses distinctive and constant characteristics, the authors feel 
that the possibility of mutual relationship has not been entirely excluded. 
Investigation of bacterial properties associated with virulence has as yet 
given no definite and positive results. 


















SUSCEPTIBILITY OF Mice To INOCULATION witH TuBERCLE Bact. C. H. 


Browninc and R. GuLpransen, J. Hyg. 25:323, 1926. 








Mice are susceptible to intraperitoneal inoculation of human and bovine 
tubercle bacilli in doses of 0.75 mg. of moist culture. With a fairly virulent 
bovine type, 0.005 mg. caused infection about as well as the larger doses. 
The bovine strains seemed to act more rapidly than the human. 










APPARENT MUTATION OF STREPTOCOCCI FROM ACUTE MALIGNANT ENDOCARDITIS. 
KATHARINE M. Howett and Dorotny A. Bevertey, J. Infect. Dis. 39:12, 
1926. 







From the blood of a case which was clinically one of acute malignant endo- 
carditis there were isolated on three successive occasions two hacteriologically 
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distinct organisms, Streptococcus hemolyticus and Streptococcus viridans. The 
two strains were morphologically different; the morphologic differences have 
remained constant over a period of two years. The sugar reactions, which 
were also different, have remained constant for the same period. 

The hemolytic streptococcus strain seven months after isolation lost its 
hemolyzing quality and remained constantly thereafter anhemolytic. One 
constant mutation, therefore, occurred. 

Brief animal passage indicated that the two strains were different. It was 
impossible by this experimental procedure to split off a viridans variant from 
the hemolytic streptococcus or its anhemolytic form, or the reverse. Transient 
variants occasionally occurred. 

The immunologic reactions, although variable, suggested that there was 
only a single strain, the hemolytic streptococcus. It is possible that the parasitic 
growth of two closely related bacterial strains may so alter their immunologic 
reactions that differentiation by such reactions becomes impossible. 

Protection experiments with immune serums indicated that the two strains 


were different. i 
AutHors’ SUMMARY. 


DIFFERENCES IN PEROXIDE PRODUCTION AND METHEMOGLOBIN FORMATION OF GREEN 
(ALPHA) Srreprococct. EuGENIA VALENTINE, J. Infect. Dis. 39:29, 1926. 


Green (alpha) streptococci may be differentiated into two varieties based 
on peroxide production and methemoglobin formation of from eighteen to 
twenty-four hour broth cultures. The X variety gives a positive peroxide reac- 
tion with benzidine and a strong methemoglobin reaction when added to 
washed sheep red blood cells in the test tube; the Y variety at that period is 
negative for peroxide and oxidizes hemoglobin to methemoglobin only after 
the addition of sterile broth, serum, etc. 

Four hour cultures of the two varieties are found to be alike in peroxide 
and methemoglobin production but after an incubation of from eighteen to 
twenty-four hours at 37 C. a difference in action is apparent. 

The growth activity of the two varieties is shown to be different. The 
X strains reach the height of the growth curve after from twelve to fourteen 
hours’ incubation, while active multiplication of the Y strains drops decidedly 
after six hours. 

Difference in the methemoglobin reaction of the X and Y strains is evident 
when salt solution suspensions of washed organisms are tested. To complete 
the reaction of the salt suspensions of X cultures only a small amount of 
accessory or oxidizable substance is required, while the Y salt suspensions are 
active only in the presence of a highly oxidizable or growth stimulating sub- 
stance. Sterile filtrates of X or Y broth cultures complete the methemoglobin 
reaction of X cocci suspended in salt solution but fail to activate the Y cocci. 

The X streptococci more closely approach pneumococci in their peroxide- 
producing and methemoglobin-forming properties. 

Certain possible correlations with the work on the oxidation-reduction systems 


of the pneumococcus are discussed. , 
AuTHor’s SUMMARY. 


ROLE or BACTERIOPHAGE IN StrEPTococcus InrecTions. L. O. Dutton, J. Infect. 


Dis. 39:48, 1926. 


Streptococci react in a characteristic manner when mixed with bacteriophage, 
some being resistant, others sensitive. This variability results in colony forms 
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that are characteristic as well as in variation in regard to transmissible lysis. 
On the basis of such data the strains studied are divided into six types: 
Type 1—strains give growth on the isolation culture, colony form irregular 
with spontaneous lysis, no growth in subsequent transplants. Type 2— strains 
are essentially like type 1 except that transplants on agar grow, reproducing the 
characteristic colonies, while transplants in broth remain sterile. Type 3— 
strains have normal colonies, normal growth in all transplants, and are suscep- 
tible to the action of a lytic principle. Type 4—strains are like type 3, except 
that they are not susceptible to transmissible lysis. Type 5—strains have a 
characteristic sensitive type colony which is rough, and eroded; showing the 
phenomenon of transmissible lysis. Type 6—strains show resistant colonies 
which are rough and irregular, with small subcolonies developing in the original 
after a varying period of incubation; no transmissible lysis. 

A possible explanation is that most strains of streptococci are mixed with 
bacteriophage, and that the colony forms are the result of the reaction of the 
bacterium to the phage, this ranging from complete sensitiveness to complete 
resistance. 

Study of the distribution of the various types in streptococcus blood infec- 
tions indicates that in those patients who recover, the strain is sensitive to 
bacteriophage and mixed with it. In cases that are fatal the strains isolated 
are resistant, and mostly unmixed with bacteriophage. 

Studies of the normal flora of the throat indicate that the source of the 
bacteriophage in streptococcus blood infections probably is the normal throat 
streptococci, many strains of which are mixed with bacteriophage. 


AvuTHor’s SUMMARY. 


INVESTIGATIONS ON RocKy MouNTAIN SporteD FEVER IN CoLoRADO. FREDERICK E. 


Becker, J. Infect. Dis. 39:81, 1926. 


Rocky Mountain spotted fever exists in Colorado with an average annual 
incidence of more than 2.57 cases and a mortality of 1.5 cases. The mortality 
rate lies between that of Idaho and the Bitter Root Valley in Montana. 

The disease is widely spread throughout the mountainous regions of the 
state with certain centers more heavily infected than others. 

The disease in several patients and in guinea-pigs infected from these patients 
and from wood ticks differed from the typical Montana form in the exhibition 
of marked gastro-intestinal symptoms and lesions. 

Many micro-organisms, other than Dermacentroxenus rickettsii, are found 
in local ticks. That these have pathogenic properties has not been demonstrated, 
but further work seems indicated. 

Certain symptoms of malaise, not typical of Rocky Mountain spotted fever, 
frequently follow tick bites in this state. Evidence supports the view that 
they are due to the tick bite, but are not a part of the clinical picture of 


Rocky Mountain spotted fever. : 
AuTHorR’s SUMMARY. 


Tue Activity or AN ANTICOLON BACTERIOPHAGE IN SYNTHETIC MEDIUM. JANET 
ANDERSON CALDWELL, J. Infect. Dis. 39:122, 1926. 


An anticolon bacteriophage was transmitted by serial passage in a nonprotein 
medium. Enhancement of virulence toward the organism used occurred during 
the passage. Virulence toward a different organism was not decreased. Titra- 
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tions of anticolon filtrates were more satisfactory in synthetic medium than in 
broth. The active filtrates did not give the biuret reaction and did not produce 


anaphylaxis in guinea-pigs. : 
AuTHOorR’s SUMMARY. 


Gas Propuction By BACTERIAL SYNERGISM. W. L. Hotman and D. M. MeEexI- 
son, J. Infect. Dis. 39:145, 1926. 


Synergism is a useful term for the cooperative phenomena discussed in this 
paper. 

One of the pair of bacteria must be capable of splitting the test substance 
and forming acid. The other must be able to form gas from monosaccharides. 

The stage of growth and functional activity of the bacteria play important 
roles in the phenomena. 

The hydrogen ion concentration and its regulation by the bacterial products 
are important factors in obtaining various results. 

Gas production can be inhibited as well as stimulated and the two phenomena 
are closely related through the various factors affecting the metabolism of bacteria. 

All grades of these phenomena can be obtained, depending on the characters 
of the bacteria used, their age and the use of different mediums. 

The gas analysis shows a different gas ratio for the pair from that obtained 
with the gas producer alone. 

There is good evidence that the acid and gas-producing functions are different 
in time and probably depend on different endo-enzymes. 

There is a wide field for the biochemist and physicist to explore to broaden 
our meager knowledge of the intimate metabolism of bacteria. 


AuTHors’ SUMMARY. 


Stupies ON BotuLINUM TOXIN IN THE ALIMENTARY TRACT oF Hocs, Rassirts, 
GuINEA-Pics AND Mice. G. M. Dack and J. Gresarp, J. Infect. Dis. 39:173, 
1926. 


There was no evidence that type A botulinum toxin was absorbed by the 
intestinal contents in vitro even when the fa was shifted with three thousandth 
normal hydrochloric acid or disodium acid phosphate. 

Hogs were found to be very resistant to large oral doses of toxin; in some 
cases as much as ten million minimum lethal doses for mice were fed without 
producing any ill effects. Toxin was not demonstrated in 1 cc. of blood taken 
from a hog which had been fed nine million (mouse) minimum lethal doses. 

Toxin was not demonstrated in the blood of rabbits ninety minutes after the 
feeding of botulinum toxin. 

Two rabbits received intravenous injections of small graded doses of toxin. 
Toxin was demonstrated in the blood stream eighteen hours later. 

Two rabbits receiving large doses of toxin. in the small intestine showed 
symptoms of botulism within seven days. One died on the seventh and the other 
on the fourteenth day. Toxin was not demonstrated in 0.5 cc. of blood taken 
from each of these animals after ninety minutes or in 1 cc. taken after eighteen 
hours. 

Two rabbits received intracecal injections of toxin. One of the rabbits 
remained normal. The other died the following day and toxin was found in 
the blood. 

Toxin could not be demonstrated after ninety minutes in the blood of guinea- 
pigs which had received injections of toxin in the ligated stomach but was 
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demonstrated in the serum from the heart blood taken after death. Toxin was 
not demonstrated in the blood of animals receiving injections of toxin in the 
ligated small intestines or ligated cecum, either after ninety minutes or in the 
serum from the heart blood taken after death. There was one exception in a 
guinea-pig which had received an intracecal injection, the cecum of this animal 
being ruptured. 

Two guinea-pigs were given intracecal injections of toxin; one died seventeen 
days later with typical symptoms of botulism; the other remained normal. 

Mice fed botulinum toxin failed to develop any symptoms of botulism. Toxin 
was demonstrated in the stomach and small intestines of mice three hours after 
they had been fed toxin but not twelve hours later. 

The evidence obtained from these experiments indicates that, if an animal 
susceptible to oral administration of toxin has been fed toxin, in addition to 
the toxin absorbed from the stomach and small intestines, there is perhaps some 
continued absorption from the cecum, although the amount is probably slight. 
Further studies are being made on the absorption of toxin from the cecum. 


AutHors’ SUMMARY. 


PERMEABILITY OF THE SMALL INTESTINE OF RABBITS AND Hocs to BotuLINUM 
Toxin. G. M. Dack and J. Grpparp, J. Infect. Dis. 39:181, 1926. 


A loop of small intestine in each of six rabbits was injected with botulinum 
toxin and perfused with blood from the same animal for intervals varying from 
thirty minutes to two hours and twenty minutes. Small quantities of toxin were 
demonstrated in the perfused blood, and often only symptoms of botulism were 
produced in the mice receiving 0.5 cc. quantities of the undiluted blood or serum. 
Never was any toxin demonstrated in the 1:10 dilution. 


Two hogs were treated in a similar manner with the result that toxin was 
demonstrated in one case and not in the other. Only a small amount of toxin 
was found in the one case; a mouse receiving 0.5 cc. of serum taken at an 
hour and a half interval died in four days. 

The toxin introduced into the ligated loop of intestine showed little if any 
decrease in potency during the course of the experiment. 


AuTHors’ SUMMARY. 


BacTERIOLOGIC STUDIES IN ENpocarpITIs. Wutt1AM A. Krerpcer, J. Infect. 
Dis. 39:186, 1926. 


In a relatively high percentage of cases of endocarditis a streptococcus can 
be isolated from the blood, and also frequently from vegetations on heart valves 
and infarcts in cases coming to necropsy. In the cases studied, all but one yielded 
an organism producing green colonies on blood agar. In the one exception a 
typical beta hemolyzer was isolated. None of the strains liquefied gelatin. All 
strains produced acid in litmus milk. The fermentation of carbohydrates was 
found to be irregular. No satisfactory classification can be made on this basis. 
The streptococci were insoluble in bile, and of low virulence. Cultivation of 
organisms in collodion sacs in the peritoneal cavity of rabbits did not change 
their morphologic and cultural characteristics, or their serologic reactions. 

No cross agglutination, cross precipitation or cross complement fixation 
occurred among the strains isolated. From these observations and the fact 
that no absorption of agglutinins took place, it appears impossible to group these 
streptococci on the basis of their serologic reactions. Immune bodies for the 
homologous strain were found in the blood of all patients tested. Lesions of 
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the heart valves similar to those occurring in human beings can be produced 
experimentally in animals by the injection of these organisms directly into the 
heart and intravenously. Apparently, no exotoxin, endotoxin or poisonous split 
protein could be liberated from the strains studied. When the foregoing facts 
are considered, there seems to be ground for the belief that endocarditis with 
its associated lesions is produced by streptococci, usually members of the viridans 
group. This statement is based on the fact that inoculation of rabbits with 
cultures of the groups studied has led to the development of valvular lesions 


comparable to those seen in human beings. : 
AutHor’s SUMMARY. 


CuLturRE MEDIUM FOR DIFFERENTIATING ORGANISMS OF THE TypHorp-CoLon- 
AEROGENES GROUPS AND For THE ISOLATION OF CERTAIN FuNGr. JAMEs S. 
Simmons, J. Infect. Dis. 39:209, 1926. 


A solid citrate agar medium has been prepared by adding agar and broml- 
thymol blue to one of the citrate solutions recommended by Koser. 


Escherichia coli was markedly or completely inhibited on this citrate agar and 
did not change the color of the medium; while Aerobacter aerogenes grew 
luxuriantly, forming large raised greenish-blue colonies and producing blue in 
the medium. The results in every test were comparable to those obtained with 
the fluid citrate medium. 

Eberthella typhi, Eberthella dysenteriae, Eberthella paradysenteriae, Salmonella 
paratyphi, Salmonella pullora and Salmonella morgani failed to grow or change 
the color of citrate agar; while Salmonella schotmiilleri, Salmonella aertrycke, 
Salmonella enteritidis and Salmonella typhi-murium grew luxuriantly forming 
translucent greenish-blue colonies and changing the color of the medium to a 
deep Prussian blue. 

A number of unrelated organisms, including Escherichia coli, and a number 
of pyogenic cocci, etc., failed to grow on citrate agar. 

Certain fungi and fungi imperfecti, including a number of sacchyromyces, 
twenty strains of Monilia, two of Sporotrichum schenki and one of Madurella 
mycetoma, grew luxuriantly on citrate agar forming yellow or yellowish-orange 
colonies and changing the color of the medium to a deep yellow or orange. 


AuTHor’s SUMMARY. 


A COMPARISON OF STRAINS OF BRUCELLA ABorTUS ISOLATED FROM MAN WITH 
Tuose FROM CatTTLe. C. M. Carpenter, J. Infect. Dis. 39:215, 1926. 


The first generation of cultures of Brucella abortus isolated from man was 
difficult to cultivate, but the second and following generations have grown well 
on nutrient agar in unsealed tubes. 

The human strains have proved highly virulent for guinea-pigs but not more 
virulent than certain bovine strains with which the author has worked. Four 
of the strains have produced lesions in guinea-pigs which could not be distinguished 
from lesions produced by virulent types isolated from milk, placenta and 
bovine fetus. 

Abortion was produced in five pregnant heifers by the intravenous injection 
respectively of five of the cultures. The organism was recovered from the 
colostral milk, placenta and fetus. The infection established itself in the udder 
and was present in the milk of one case for six and one-half months after the 
animal aborted. The cultures isolated from man were more toxic for the preg- 
nant heifers than the bovine types and produced abortion in a shorter time than 


bovine strains reported by other observers. ‘ 
AvutuHor’s SuMMARY. 
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AGGLUTININS FOR BRUCELLA ABORTUS IN THE BLoop or Man. C. M. CARPENTER, 
J. Infect. Dis. 39:220, 1926. 


The serums from four of twenty patients showing symptoms suggestive of 
undulant fever contained specific agglutinins for Brucella abortus. The serum 
from a fifth patient who showed typical symptoms of recurrent or undulant 
fever agglutinated the abortus antigen completely in a dilution of 1:120. Suffi- 
cient serum could not be obtained for an agglutinin absorption test. 

Brucella abortus was isolated from the blood of five of the twenty patients. 
In the blood serums of two of these no abortus agglutinins could be demonstrated. 
However, one serum contained agglutinins for typhoid bacilli while the other 
gave a four plus Wassermann reaction. 

The titer of the serums varied from 1:30 to 1: 480. 

In the light of these observations it is evident that the agglutination test cannot 
be relied on to detect the presence of Brucella abortus in man. 


Avutuor’s SUMMARY. 


INFLUENCE OF H1GH PARTIAL PRESSURES OF OXYGEN ON THE GROWTH OF CERTAIN 
Mops. Howarp T. Karsner and Otto Sapurr, J. Infect. Dis. 39:231, 1926. 


Concentrations of oxygen of 76 per cent and more, exercise a definite inhibitory 
effect on certain molds. In a general way this is most apparent in molds with 
the capacity for parasitism. It is not a fixed corollary of parasitism, because 
some of the parasitic molds, more especially the plant parasites, show no inhibition. 

There is no fixed relation between the degree of inhibition and the percentage 
of oxygen concentration, although the higher percentages appear to be more 
certain in effect. The inhibitory effect is apparent from the time growth of 
the colony starts until the end of the observation. In no instance was the 
organism killed by the oxygen percentages employed and on removal from the 
oxygen chamber growth appeared to progress at a normal rate. 

The production of pigment by the molds is not altered by growth in any 


of the oxygen concentrations used. 3 
AvutHors’ SUMMARY. 


DruG FASTNESS IN Its RELATION TO THE RESISTANCE OF CERTAIN ORGANISMS 
Towarp FamrirarR Germicipes. Percy D. MeaAper and Witiiam A. 
Ferrer, J. Infect. Dis. 39:237, 1926. 


Definite drug fastness has been developed in one strain of Bacillus typhosus, 
three strains of Bacillus coli and one strain of Bacillus lactis aerogenes to silver 
nitrate, mercurochrome, formaldehyde, acriflavin, hexylresorcinol and phenol. 

The highest degree of drug fastness was developed in cultures exposed 
to the action of germicides containing a heavy metal (silver nitrate and’ 
mercurochrome). 

When highly developed the drug fast character is specific. 

Drug fast strains are, in general, more susceptible to the action of formalde- 
hyde, silver nitrate and mercurochrome than were the original strains on isolation. 
The majority of drug fast strains do not show increased susceptibility to acri- 
flavin, hexylresorcinol and phenol. 

None of the drug fast strains retains its ability to grow on the final maximunr 
concentration of the germicide after cultivation on drug-free agar for five days. 

All of the organisms of the coli-typhoid group studied in this investigatiom 
exhibit wide variations in their behavior toward the various germicides employed. 


Avutuors’ SuMMARY. 
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STUDIES ON THE EtIoLoGy or Epipemic ENCEPHALITIS: I. THE Srreprococcus. 
Auice C, Evans and WALKER FreeMAN, Pub. Health Rep. 41:1095, 1926. 


A pleomorphic streptococcus, highly virulent for rabbits when inoculated 
intracerebrally, was obtained from the nasal washings, heart blood, and mesen- 
cephalon of a patient with epidemic encephalitis. 

So far as the comparative tests have been made, this streptococcus agreed 
with the streptococci obtained from cases of epidemic encephalitis by Von 
Wiesner and by Rosenow. Apparently several other investigators have cul- 
tivated the same organism in their studies of the disease. 

When inoculated intravenously into rabbits the streptococcus shows a ten- 
dency to elective localization in the brain. 

In rabbits and in monkeys it produces nervous symptoms which in some 
cases simulate the disease in man. 

Rabbits inoculated with this streptococcus do not show inflammatory lesions 
outside of the central nervous system. The meninges are heavily infiltrated 
with lymphocytes and leukocytes, the inflammation spreads to the cerebral sub- 
stance by direct extension and along the small vessels, penetrating into the 
brain. There are severe parenchymatous degenerative changes in the nervous 
tissue and reaction of the neuroglia. The sheaths of the blood vessels are found 
infiltrated by lymphocytes. The reaction is sometimes most marked in the 
mesencephalon. 

In monkeys a greater tendency toward leukocytic reaction is noted and in 
two instances large areas of hemorrhagic inflammation in the basal ganglia were 


noted. a4 
AvutTHor’s SUMMARY. 


New Species oF MoONILIA PATHOGENIC FoR MAN. FrepertcK W. SHAw, Science 
64: 300, 1926. 


The organism was isolated from small, white granules in the sputum from 
a case of supposed pulmonary tuberculosis. There were no tubercle bacilli in 
the sputum. The organism, for which the name Monilia richmondi is proposed, 
grows as budding cells on dextrose agar and produces budding forms as well 
as branching threads in dextrose broth. It is pathogenic for rabbits, guinea-pigs 
and white rats. 


A DIseEAse or RABBITS CHARACTERIZED BY A LARGE MONONUCLEAR LEUCOCYTOSIS, 
Causep sy A HirHertTO UNbescrrpep Bacitt_us BactertumM MoNocyTOGENES 
(n. sp.). E. G. D. Murrary, R. A. Wepp and M. B. R. Swann, J. Path. & 
Bact. 29:407, 1926. 


In investigating a spontaneous epidemic disease of rabbits, a micro-organism 
was isolated in pure cultures which reproduced the characteristic lesions of the 
natural disease. 

The bacteriologic characters of this bacillus are described and the impos- 
sibility of identifying it with previously recorded organisms justifies its being 
considered a new species. The name Bacterium monocytogenes is proposed. 

Animal passage raised “virulence” when the doses were well chosen, and 
increased virulence accentuated the production of necrotic lesions. Overwhelm- 
ing doses of culture resulted in lowering of “virulence” by animal passage. 

Bacterium monocytogenes, in doses less than the minimum lethal dose, pro- 
duced in the circulating blood of rabbits an extreme monocytosis. The 
responses of the other white cells were either transient or inconstant. 
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Repeated doses of the organism became progressively less effective as stimuli 
to large mononuclear production. 

The cell content of the thoracic duct did not reflect the high degree of 
monocytosis in the circulating blood. 

On intrapleural injection of peptone broth and Bacillus coli, the cells of the 
resultant exudate were primarily polymorphonuclears, even though the circulat- 
ing blood showed a high monocytosis. With intrapleural injection of Bacterium 
monocytogenes, when the blood stream was rich in large mononuclears, a pleural 
exudate containing 30 per cent of these cells was obtained. 

Phagocytosis experiments in vitro showed that the large mononuclears, 
while they phagocytosed B. coli indifferently, took up Bact. monocytogenes with 
avidity in all respects equal to that of the polymorphonuclear neutrophils. 













AutHor’s SUMMARY. 










REPORTS FROM THE Roya Soctety’s KALAR AzAk COMMISSION IN CHINA: I. 
SEROLOGICAL STUDIES ON CHINESE Karta Azar. E. Hinpie, P. C. Hou and 
W. S. Patton, Proc. Roy. Soc. series B, 100:368, 1926. IV. REsISTANCE oF 
LEISHMANIA CuLTuRES To Co_p. HINpLe and Patton, ibid. 100:385, 1926. 








A complement fixation test may be used, within limitations, for the diagnosis 
of kala-azar. A suspension of the spleen of a heavily infected animal is used 
as antigen. 

Leishmania, in the flagellate stage, are able to withstand intermittent exposure 
to temperatures of —12 C. for a period of at least ten days and may remain 
active after a freezing and thawing procedure. 







ArtTHuR Locke. 







THE AcTION OF EUCALYPTOL ON THE TUBERCLE BACILLUS IN ViTRO. PAUL 


Fasry, Ann. de I’Inst. Pasteur 40:521, 1926. 











A culture medium containing 0.2 per cent eucalptol kills a culture of bovine 
tubercle bacilli in two months. A culture of the same organism is killed by 
contact with eucalyptol vapors at 37 C. for thirty-six days. The vapors also 
inhibit all development of the organism. A guinea-pig inoculated subcutaneously 
with 1 mg. of tubercle bacilli was kept in an atmosphere with eucalyptol vapor 
for twenty-nine days. It increased in weight and after two months and six 
days was living and healthy. =— "oo 













BACTERIOLOGIC StuprIES oF Eprzootic ABORTION IN Mares. L. PAntsset and 
L. Verce, Ann. de I’Inst. Pasteur 40:524, 1926. 













Several organisms were isolated from the fetus, membranes and fluids. 
Streptococci, gram-positive, oval or diplococcic, in chains of from five to forty, 
isolated from three cases were found to be identical. They were not hemolytic and 
did not ferment mannite and so differed from the streptococcus from horses with 
thumps, in which serum also did not produce agglutination. A gram-negative, 
aero-anaerobic organism was judged to be an atypical colon bacillus. Bacillus 
abortus-equi, a coccobacillus, gram-negative, motile, evidently of the group 
Salmoneila- closely related and possibly identical with Bacillus enteritidis Breslau 
(or Bacillus aertrycke), was agglutinated by serum from mares that had aborted, 
and provoked abortion in guinea-pigs, and immunity in rabbits. Therefore, hopes 
are expressed for the successful vaccination of mares. 
E. B. Perry. 
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Some Userut Mopirications or My Cu.tture Mepium AND oF THE TECHNIC 
or Isoratinc Kocn’s Bactttus 1n Pure Curture rrom EXcRETIONS AND 
OrHer Tusercutous Matertat. G. PerraGNnant, Boll. d’Ist. Sieroterap. 
Milan. 5:173, 1926. 


The details of preparing a medium containing milk, potato, peptone, eggs, 
glycerol and malachite green are given. From centrifugalized specimens of 
serous exudates, urine or other fluids a portion of the sediment is mixed with 
an equal amount of a 4 per cent solution of sodium hydroxide, incubated in a 
water bath for an hour or more, diluted with sterile tenth normal salt solution 
(specific gravity 1.20) to obtain the correct reaction, and finally cultured in 
amounts varying from 0.2 to 1.0 cc., the tubes being sealed with paraffin. Further 


details are given. ; 
AvutTHor’s SUMMARY. 


RELATIONS BETWEEN THE VIRUSES OF EpIpEMIC ENCEPHALITIS, ACUTE ANTERIOR 
PoLIOMYELITIS AND Herpes. M. Gerpast and M. Grurrré, Riv. di patol. 
sper. 1:94, 1926. 


Material and cultures from ten cases of labial herpes, five children with 
epidemic encephalitis and three children with acute anterior poliomyelitis were 
used in cross inoculations and tests of various kinds. The experimental enceph- 
alitis induced in rabbits by each of these three viruses seemed to be identical in 
all, both in symptoms and pathologic anatomy. The meningeal and encephalitic 
reaction to these filtrable viruses seems to be identical further with the encephalitis 
produced by inoculation with the virus of contagious epithelioma of fowls and 


of infectious encephalitis in horses, and also the spontaneous encephalitis of 
rabbits. Deviation of complement tests were positive for each disease and reci- 
procally positive with epidemic encephalitis and acute poliomyelitis, but not with 
herpes. All the data presented confirm the close kinship or even identity of the 
viruses of the two former. The special lesions were punctate hemorrhages in 
the white matter of the brain and keratitis from inoculation of the cornea; there 
were no foci of necrosis in the white or gray matter. — 


KaALA-AZAR IN CHILDREN IN Maprip. J. Bravo y Frias, Arch. espaii. de pediat. 
10: 423, 1926. 


About 300 cases of this form of leishmaniasis have been published in Spain. 
In three recent cases, the disease was in an acute febrile form and the children, 
aged 6, 11 and 12, all died. The diagnosis was confirmed by puncture of the 
much enlarged spleen. Contact with dogs or other domestic animals could not 
be demonstrated for the majority of the cases. The endemic seems to be spread- 
ing, and it is probable that in many cases classified as malaria in the past, the 
splenomegaly was due to leishmaniasis. 2 


FILTRATION EXPERIMENTS WITH TUBERCLE BaciLii1. ALFRED Fessier, Central f. 
Bakteriol. 98:148, 1926. 


The claim by Vaudremer and others that the tubercle bacillus may occur in 
filtrable form is not supported. 
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MorPHOLOGY AND BioLocy or Enterococci. HertHa ScHOnreELD, Centralbl. f. 
Bakteriol. 99:388, 1926. 


DIFFERENTIATION OF ENTEROCOCCUS FROM STREPTOCOCCUS VIRIDANS AND THEIR 
RELATION TO Strorococcus Lactis. Kurt Meyer and HerrHa SCHONFELD, 


Ibid., p. 402. 
Hemotytic Enterococci. Kurt Meyer, Ibid., p. 417. 


SpeciFic AGGLUTINATION OF ENTEROCOCCI Kurt Meyer and Hans LOwENSTEIN, 
Ztschr. f. Immunitatsforsch. u. exper. Therap. 47:39, 1926. 


The enteroccocci occur mostly as oval diplococci; the colonies on blood agar 
are colorless or grayish white, rarely hemolytic. They split esculin and grow 
in 20 per cent bile in peptone water. They consequently form a group different 
from the viridans and hemolytic groups of streptococci. 

The enterococci are serologically distinct: agglutinating serum against 
enterococci has no effect on streptococci of the hemolytic and viridans groups, 
either directly or in absorption tests. There are at least three different serologic 
groups among enterococci. 


CLINICAL AND BACTERIOLOGIC EXPERIENCES WITH ENpOcARDITIS LeNTA. W. 
LEHMAN, Klin. Wchnschr. 5:1408, 1926. 


It is sufficiently established that endocarditis lenta is due to an infection with 
streptococcus viridans, and the clinical picture of this disease is so typical, that 
the designation endocarditis lenta must be restricted to instances in which the 
symptoms are characteristic and the viridans etiology is assured. 


ARTHUR LOCKE. 


THE Propuction or CHoL_era Toxin. M. Haun and J. Hirscu, Klin. Wehnschr. 
5: 1569, 1926. 


Maximal multiplication of the cholera vibrio is obtained in from six to ten 
hours by the fractional addition of small quantities of dextrose and simultaneous 
maintenance of the reaction at Px 8.0. Centrifugating mediums, sterilized by 
chloroform or toluene, and injected intraperitoneally in doses of from 0.25 to 
1 cc. kill a guinea-pig in from twelve to eighteen hours with a sudden fall 
of temperature, respiratory spasms and paralysis. Post mortem there are a 
peritoneal exudate, reddening and enlargement of the suprarenals and marked 
hyperemia of the small bowel. Cultures are sterile. Berkefeld filtration greatly 
weakens, and heating to 70 degrees for thirty minutes destroys the toxic action. 
Guinea-pigs receiving a sublethal dose can withstand a double lethal dose in 


seven days. J. D. WitteMs. 


EXPERIMENTAL INVESTIGATIONS ON THE PATHOLOGY AND THERAPY OF SPIROCHETAL 
Diseases: IV. THe BEHAVIOR OF THE RELAPSING FEVER SPIROCHETE IN THE 
Skin oF NorRMAL AND IMMUNIZED ANIMALS. G. STEINER, HENNING and 
STEINFELD, Klin. Wchnschr. §:1599, 1926. 


Normal rats were infected with relapsing fever by removing a small piece 
of skin, injecting it with the organisms and replacing it. Dark-field examina- 
tion demonstrated the spirochetes in the blood stream after from four to five 
days. The same developed when a fragment of infected liver was placed with- 
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in a small sack formed from freshly removed normal skin, and this introduced 
subcutaneously into a normal rat. When the skin of immunized rats was used, 
infection did not follow. The spirochetes penetrated the normal skin directly, 
but not that of an immunized animal. J. D. Wutems. 


Tue GERMICIDAL Errects or X-RAYS. W. SCHEPMANN and H. Fiecke, Klin. 
Wehnschr. 5:1608, 1926. 


Streak inoculations of various bacteria were exposed to different wave 
lengths of the roentgen rays. The larger rays were most effective. 


J. D. WitteMs. 


INCUBATION Time. F. HAmsBurcer, Miinchen. med. Wchnschr. 73:1233, 1926. 


The incubation time is known quite accurately for the obligative infections 
and is fairly constant. The time required for the development of an allergic 
condition after a facultative infection is likewise fairly constant. Diphtheria 


and influenza have no true incubation time. Asenus Locus 


THe Spectat PosiTion oF THE Nervous SystEM TO SPIROCHETAL INFECTION. 
F. Piaut, Miinchen. med. Wchnschr. 73:1552, 1926. 


When rabbits are injected suboccipitally with the spirochetes of relapsing 
fever an infection follows which may be limited to the nervous system and pro- 
duce meningitis. The spirochetes can be found in the spinal fluid, seldom in 
the blood stream. Rats are infected by an emulsion of the brain of these rab- 
bits—not by the liver, spleen, blood or spinal fluid. When the rabbits are injected 
intraperitoneally with the spirochetes, infection of the nervous system alone 
follows. The conclusion is that the spirochete of relapsing fever has a special 
affinity for the nervous system of the rabbit, analogous to that of the Spirocheta 
pallida and huraan syphilis. J. D. Wuazms. 


Metatiic SALts In THerapy. L. E. Warzsum, Ztschr. f. Immunitatsforsch. u. 
Exper. Therap. 47:213, 1926. 


In a large series of experiments the following metals appeared to hinder 
the development of tuberculosis in infected guinea-pigs: barium, aluminum, 
lanthanum, cerium, selenium, cadmium, molybdenum and ruthenium. 


THE PROPAGATION OF TUBERCULOSIS IN THE Bopy. H. HuesscHMANN, Ztschr. 
f. Tuberk. 45:177, 1926. 


“The primary complex” as an anatomic entity described by Ranke indicates 
the site of the primary infection. About 84 per cent of all primary foci are 
found in the lung (according to the author’s own and Ghon’s material). In 
the intestines are found about 14 per cent of the primary foci. Infection of those 
organs which have no direct connection with the outside is always carried by the 
blood stream. As to pulmonary reinfection leading to “tertiary phthisis,” 
Huebschmann believes that endogenous and exogenous propagation occurs, 
that the typical apical lesions are usually hematogenous-endogenous and that 
other localizations in the lung are mostly exogenous. In the further propaga- 
tion the hematogenous way is more important than the descending canalicular 


way. 
Max PINNER. 
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INVESTIGATION INTO Type Division oF MENINGOCOCCI. MARTIN KRISTENSEN and 
Orto Mottke, Acta path. et microbiol. Scandinav. 2:19, 1925. 


No generally applicable division of meningococci into types or groups is known. 
This does not mean that investigations into the mutual relationship of strains 
or meningococci are futile; but they ought principally to be made in direct 
connection with the local epidemiological questions, the strains isolated from the 
patients and healthy persons being compared immediately with each other, whereas 
the importance of investigating their relationship to so-called standard type- 
serums must be regarded as being problematical. The serologic investigations 
should be supplemented by other available methods of investigation, especially 
the appearance of colonies in protracted cultivation on thick ascitesagar and, 
perhaps, fermentation tests. Semifluid agar is an excellent medium for the 


maintenance of meningococcus cultures. é 
AutHors’ SUMMARY. 


OBSERVATIONS ON BACTERIAL INANITION. O. O. Hartocu and C. P. Mouratowa, 
Arch. d. sc. biol. 26:1, 1926. 


Experimenting with Bacillus paratyphosus B and B. proteus X19 in conditions 
of inanition the authors find that morphologic changes are: first, an elongation 
and curving, followed by a coccoid form, and eventually a return to the orig- 
inal form. The coccoid form is not motile, but with a return to normal morph- 
ology motility is reestablished. In the study of agglutinogens of these organisms 
the thermolabile receptors are found to be lost to a large degree during the 
coccoid phase. Resistance is lowered and virulence practically lost in races of 
B. paratyphosus B after a period of inanition. ig ey 


Immunology 


So-CaLLtepD “ENDOTHELIAL BLOCKADE” witH CoLLARGOL. AN IMMUNOLOGIC AND 
Histo.tocic Stupy. Frep W. Stewart AND Freperic Parker, Jr. Am. J. 
Path. 2:381, 1926. " 


Collargol injected repeatedly intravenously in guinea-pigs depressed the 
formation of precipitin, depressed or stimulated the formation of agglutinin 
and protected against anaphylactic shock. In rabbits injected in the same way, 
precipitin production was depressed; there was slight or no stimulation of 
agglutinin and hemolysin production, but no protection against anaphylactic 
shock. Microscopic studies indicate that blockade of fixed endothelium is not 
obtained with collargol or trypan blue except in the liver and to a slight extent 
in the lymph nodes and marrow. 


HuMAN Btoop Groups: THemR INHERITANCE AND RACIAL SIGNIFICANCE. 
Dr. Laurence H. Snyper, Am. J. Phys. Anthrop. 9:233, 1926. 


A study of the blood groups of 200 families, involving 1,095 persons, is 
given, which, with the mathematical considerations of the mass data, indicates 
that the blood groups are inherited as a series of three multiple allelomorphs, 
not as two independent pairs of factors, as has long been supposed. 

A detailed study of the group proportions of American Indians is given, 
indicating that full-blooded Indians are all of group I, the occurrence of the 
other groups being due to white mixture. 
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Evidence is presented for the normal distribution of the groups in cases 
of insanity, epilepsy and feeblemindedness. 

The group proportions of Maltans and Dutch are given for the first time, 
and additional data are presented on Americans and American negroes. 

A classification of peoples, based on the frequencies of the three factors 
A, B and R, is given. 


TUBERCULIN. A REpPoRT OF A CONFERENCE ON ITS STANDARDIZATION. Am. Rev. 
Tuberc. 14:1, 1926. 


This conference was called by the United States Public Health Service, the 
Bureau of Animal Industry and the National Tuberculosis Association. It 
was prompted by a request of the Health Section of the League of Nations, 
addressed to the United States Public Health Service, to formulate America’s 
standpoint in regard to an international standardization of tuberculin. The 
committee serving as a court of decision was composed of Dr. Theobald Smith, 
Dr. Ludvig Hektoen, Dr. Reid Hunt, Dr. M. Dorset, Dr. George W. McCoy 
and the members of the research committee of the National Tuberculosis 
Association. The material from which the conclusions were drawn was presented 
in the following way: First, the present status of the manufacture and use of 
veterinary tuberculin in America, Dr. E. C. Schroeder, director, Animal Experi- 
ment Station, U. S. Department of Agriculture; second, a discussion of 
the present methods proposed for standardization of tuberculin, Dr. E. R. 
Long, University of Chicago; third, the relation of serologic reactions and 
tuberculin activity in derivatives of tubercle bacilli, Dr. M. Pinner, Municipal 
Tuberculosis Sanatorium, Chicago; fourth, the principles of bacteriologic, 
chemical analyses and their applications to the tubercle bacilus in reference 
to the large scale production of tuberculin, Dr. T. B. Johnson, Yale University. 
The conclusions drawn were formulated as follows: We have not at present 
sufficient information to recommend definite changes in the standardization 
and testing of tuberculin as now practiced by different countries, nor shall we 
have until the different methods proposed have been exhaustively studied com- 
paratively. A test based on the following definition will aid in bringing about 
a uniformity in practice: Tuberculin O. T. should be defined as a product 
derived from bouillon cultures of the tubercle bacillus (human type) by filtra- 
tion and concentration and should have the following essential characteristics: 
(a) It should cause typical symptoms of allergy (constitutional or skin reac- 
tions) in tuberculous animals and at the same time be without effect on normal 
animals. (b) Its potency should be sufficient to cause the death of tuberculous 
guinea-pigs within twenty-four hours after intraperitoneal injection of 0.25 
Gm. doses per 500 Gm. of guinea-pig weight. In practice the strength of 
other forms of tuberculin should be computed in terms of O. T. Tuberculin 
from bovine strains of tubercle bacilli should conform to the standard for 
‘O. T. Tuberculins from avian strains of tubercle bacilli do not conform to 
the standard for O. T. and should be considered independently. It is desir- 
able for government bureaus concerned with licensing tuberculin to issue a 
statement of a method with which a product of suitable potency and purity 
is more or less uniformly obtainable. The commission unanimously approves 
the present cooperative plan of research being carried on by the Research 
Committee of the National Tuberculosis Association in cooperation with the 
Hygienic Laboratory of the United States Public Health Service and the 
Bureau of Animal Industry as the most likely procedure to bring about a bet- 
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ter understanding of tuberculin and its action, and to reach better methods 
of use and standardization, and the commission urges that this work be con- 


inued. 
Max PINNER. 


Tue Dick Test 1n ScarLet Fever PATIENTS AND IN NorMAL Persons. J. SMITH 
and J. S. Taytor, J. Hyg. 25:90, 1926. 


The future will undoubtedly see the Dick test as firmly established in rela- 
tion to scarlet fever as the Schick test is in relation to diphtheria. 


Avutuors’ CONCLUSION. 


Tue SeRoLoGic CLASSIFICATION OF HAEMOLYTIC STREPTOCOCCI FROM CASES OF 
ScarLet Fever. J. Smitu, J. Hyg. 25:165, 1926. 


The are probably many serologic types of hemolytic streptococci capable 
of causing scarlet fever. Hemolytic streptococci were obtained in throat cul- 
tures in 92 per cent of cases of scarlet fever in the first two days of the dis- 
ease. The strains from 210 cases were found to belong to two main serologic 
types, type 1 strains in 119 cases and type 2 strains in 57 cases. Both strains 
belonged to Holman’s pyogenes group. Only one strain (type 1) produced 
acid in mannite. Strains from members of the same family mainly were of the 
same type; this was true also of strains from cases in small, isolated outbreaks. 


On THE ROLE OF THE RETICULO-ENDOTHELIAL SYSTEM IN TUBERCULIN HyPER- 
SENSITIVENESS. J. Freunp, J. Immunol. 11:383, 1926. 


Splenectomy and injections of iron and trypan blue hinder the development 
of the hypersensitiveness in tuberculous guinea-pigs. Splenectomy in itself has 
no effect on the development of hypersensitiveness. 

Injections of iron sugar and trypan blue in the amounts used do not lessen 
the already developed skin sensitiveness. These observations and a general 
consideration indicate that the reticulo-endothelial system has a function in 
the mechanism of the development of the tuberculin hypersensitiveness which. 
creates an analogy between the development of the tuberculin hypersensitiveness 


and the production of antibodies. 
. S. A. Levinson. 


IMMUNOLOGICAL StupIES IN TuBERCULOSIS: IV. CONCERNING THE RESISTANCE 
TO INFECTION oF ANIMALS SENSITIZED WITH KILLED TuBERCLE Bact. S. A. 
Petrorr and F. W. Stewart, J. Immunol. 12:97, 1926. 


Of more than 400 guinea-pigs used in various experiments by Petroff and 
Stewart, there were only ninety-seven sensitized and ninety-six controls that 
could be utilized with certainty. Most of the animals died either at the pre- 
allergic or during the sensitization period, with the exception of a few that 
died after infection. The authors included in their series of experiments animals 
living fifty days or longer after infection. Fifty per cent of their animals were 
useless for drawing induction. Guinea-pigs were sensitized with dead tubercle 
bacilli, and during the allergic state, inoculations of living tubercle bacilli were 
made. The sensitized animals outlived the controls an average of forty-six 
days. Macroscopic tuberculosis was found at necropsy less extensively in the 
sensitized animals than in the controls. Petroff and Stewart believe that dead 
tubercle bacilli, only a mild skin hypersensitiveness was produced and everm 
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that not uniformly, and no appreciable resistance could be observed in these 
animals. The average duration of life was approximately the same as that of 


the control animals. 
S. A. Levinson. 


Tue Nonspeciric ACTIVATION IN THE COMPLEMENT FIXATION TEST OF THE 
ALCOHOL SOLUBLE ANTIGENS oF THE TUBERCLE Bactt_us. L. Drenes and 
L. D. Scuerr, J. Immunol. 12:123, 1926. 


It was found that the potency of certain preparations obtained from the 
alcohol extract of the tubercle bacillus as antigen in the complement fixation 
was increased from 80 to 160 times by the addition of commercial lecithin. 
The potency of the original alcohol, ether and watery extract was increased 
considerably less (from two to ten times). Substances separated from the 
alcohol extract of the tubercle bacillus or cholesterin had no effect on the 
potency of the preparations. One millionth of a milligram of the specific sub- 
stance (the dilution 1: 400,000,000) in combination with lecithin as antigen 


was enough to cause a complete reaction in vitro. . 
S. A. Levinson. 


On THE ANTIGENIC SUBSTANCES OF THE TUBERCLE BaciLLus. L. Drenes and 
J. Freunp, J. Immunol. 12:137, 1926. 


It has been shown that beside the nonprotein-precipitable substance present 
in the tubercle bacillus extracts the protein substances of the extracts are potent 
antigens in the complement-fixation test. All three of the antigens demonstrated 
in the tubercle bacillus, the protein substances, the alcohol-soluble specific sub- 
stance and the carbohydrate precipitable substance of Mueller and of Laidlow 
and Dudley, as they occur in the authors’ preparations, they claim as distinct 
and separate antigens. A short description is given of the properties of the 
known antigens of the tubercle bacillus and of the response of the animal 


organism to them. 
g S. A. LEVINSON. 


Tue BaActTericipAL ACTION OF THE SERUM FOLLOWING INJECTIONS OF ADRENALIN. 
G. H. Smita, J. Immunol. 12:205, 1926. 


The intraperitoneal or subcutaneous injection of normal rabbits with 
epinephrine hydrochloride in quantities of from 0.5 to 2 cc. is followed by an 
increased capacity of the serum to kill bacteria. Large doses of epinephrine 
hydrochloride exert an opposite effect. The increased bactericidal action is 
not specific, although it is more readily demonstrated with some organisms 
(Bacillus typhosus) than with others (Staphylococcus aureus). The effect of 
the epinephrine hydrochloride becomes apparent shortly after the injection 
(within thirty minutes) and attains its maximum within. from one and ‘one-half 
to two hours. After this interval the normal potency of the serum is gradually 
restored, the original value being approximated within twenty-four hours. By 
repeated stimulation through daily injections of epinephrine hydrochloride the 
tendency to respond with increased bactericidal titer is diminished, suggest- 
ing that the reacting mechanism becomes exhausted or that the animal develops 
a tolerance to the epinephrine hydrochloride. The increase in bactericidal action 
is not referable to a blood concentration or to a mobilization of the known anti- 
bodies. Manifestly this effect of epinephrine hydrochloride has nothing to do 
with the capacity of an animal to react to artificially introduced antigen with 


uction of antibodies. ; 
=e Avutuor’s SumMaARY (LEvrnson). 
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IMMUNITY TO PNEUMOCOCCUS PRopUCED IN Rats sy FEEDING Tissues or ANI- 
MALS KILLED BY THE SAME ORGANISM. V. Ross, J. Immunol. 12:219, 1926. 


Rats fed on the tissues of animals killed by pneumococcus type 1 show an 
increased resistance to intraperitoneal injections of the same germ. The pro- 
tection seems to be type specific. Protective substances exist in the serums of 
the immunized animals. Reference is made to the favorable immunization 
created by the feeding of pneumococci. An explanation is suggested for the 
fact that those types of pneumococci most commonly found in normal mouths 
are the cause of a minority of actual cases of lobar pneumonia. 


AutHor’s SUMMARY. 


IMMUNITY TO PNEUMOCOocCUS PRODUCED IN Rats By FEEDING THEM THE GERM. 
V. Ross, J. Immunol. 12:237, 1926. 


Rats which are fed the living pneumococci from 50 cc. of culture per day 
are considerably more resistant to intraperitoneal injections of the same 
organism than are untreated control animals. The degree of protection is 
as good, although not so regular, as that which was obtained when the tissues 
of animals killed by pneumococcus were fed. Rats which are fed the heat 
killed pneumococci (80 C., two hours) in the same quantities show a decidedly 


inferior degree of immunity. ! 
AutHor’s SUMMARY. 


ON THE VALUE OF THE BLoop-Group FEATURE AS A MEANS OF DETERMINING 
RactaL Rerationsuip. Era F. Grove, J. Immunol. 12:251, 1926. 


The blood group feature of the Ainu in one district (Piratori) is very dif- 
ferent from that of Ainu living in other districts, the former resembling the 
blood group feature of some Koreans, the latter resembling that of some Malay 
peoples. 

The Sulu Moros and the Samal Moros are both Malayan people resembling 
each other in their outward physical characters, yet they differ widely with 
respect to the blood group feature. The blood group feature of the former is 
the same as that of the Annamese Malays, but that of the Samals is very like 
the blood group feature of the Hindus. 

These observations, as well as similarly discordant ones that have been 
reported by others, reveal a serious limitation in the use of the Hirschfeld- 


Ottenberg method of characterizing peoples. , 
AutHor’s SUMMARY. 


Stupres In Spectric HyPERSENSITIVENESS. XXVI. On ASTHMA AND DERMATITIS 
Due TO HYPERSENSITIVENESS TO PEDICULOIDES VENTRIOSUS. ELLA F. Grove, 
J. Immunol. 12:263, 1926. 


The “epidemic” form of bronchial asthma described by G. Ancona in Flor- 
ence has been studied there with respect to the nature of the skin reactivity, and 
also in order to see whether the blood of the affected persons contains atopic 
reagins. 

The ‘cutaneous reaction was found to be different from that of atopic hyper- 
sensitiveness; (a) because it is quite inconstant and (b) because it is exhibited 
on surface application of the excitant. 

Sensitizing bodies could not be demonstrated in the blood of either of the 
two sensitive persons presenting a markedly positive skin reaction. 
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The “epidemic” form of asthma must be placed in a special category, since 
it differs from the inherited form and also from the “non-sensitive” group of 


Cooke. , 
AvuTHor’s SUMMARY. 


On THE SEROLOGICAL RELATIONSHIP oF Acip-Fast Bacteria. J. Furrn, J. 
Immunol. 12:273, 1926. 


There are qualitative differences in the antigenic structure of various acid- 
fast bacilli. These differences cannot be demonstrated clearly by the direct 
agglutination tests because of the complete or partial inagglutinability of most 
of the acid-fast bacilli. 

Complement fixation and absorption experiments can be successfully applied 
to the antigenic analysis of this group of organisms. 

Inagglutinability of acid-fast bacilli is doubtless due in part to a physico- 
chemical interference with flocculation, but it is probable that all receptors 
detectable by complement fixation are not involved in the formation of flocculi. 

Mammalian tubercle bacilli have an antigenic structure different from al} 
other acid-fast bacilli. Differentiation within the mammalian group has thus 
far not been found possible. One atypical bovine strain is an exception to 
this statement. 

Avian tubercle bacilli likewise differ qualitatively from all other micro- 
organisms but do not form a homogeneous group for there are at least three 
avian subtypes. The nonchromogenic strains isolated from patients with 
leprosy by Kedrowsky and by Duval and the agglutinable culture of Arloing 
belong in this group. 

A serologically distinguishable group of acid-fast bacilli from coldblooded 
animals does not exist. In antigenic structure these micro-organisms show 
little similarity to each other and to other acid-fast bacilli. 

Acid-fast saprophytes differ qualitatively from all other acid-fast bacteria. 
Within the saprophytic acid-fast group there is at least one fixed subtype, for 
strains from various sources such as those designated “Smegma,” “Mist,” 
“Milk,” “Pseudotuberculosis” and “Butter R” have been found to be closely 
related if not identical. 

These observations disprove the hypothesis that acid-fast bacilli possess a 
common antigen present in varying proportions in various strains but show 
that qualitative differences occur and suggest the possibility that serologic 
methods may be used to identify acid-fast micro-organisms. 


AvuTHorR’s SUMMARY. 


A Stupy or THE LAporaTtory AIDS TO THE DIAGNOSIS OF CHRONIC GONORRHEA IN 
Women. Raymonp S. Patterson, J. Immunol. 12:293, 1926. 


From the test of a limited series of cases, it may be assumed: (a) that the 
pus-antigen complement fixation reaction does give positive results in cases 
of gonorrhea in which the pus is rich in gonococci and, presumably, in 
antigenic substances; (b) that the reaction is specific, in that discharges from 
other infections did not give positive reactions; but (c) that in many chronic 
cases the discharges do not contain sufficient antigen to cause a reaction strong 
enough to be read with certainty; (d) that the pus-antigen complement-fixation 
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(as carried on by me) does not give as large a proportion of positive results 
in subacute and chronic cases as does the blood complement-fixation reaction, 
and hence is inferior to the later as an aid to the diagnosis of chronic gonorrhea. 


AuTHorR’s SUMMARY. 


HeteroLocous CorPUSCULAR ANAPHYLAXIS. Roscoe R. Hype, J. Immunol. 12: 
309, 1926. 


This paper furnishes proof for the theory of corpuscular anaphylaxis and 
disposes of the claim that the phenomenon is, in reality, due to small amounts 
of serum that may have been introduced with the corpuscles in the sensitizing 
and test doses. Sheep corpuscles sensitize guinea-pigs to chicken corpuscles, 
and since sheep serum does not sensitize guinea-pigs to chicken serum the 
condition for serum anaphylaxis are excluded. 

An unsuspected difference between the rabbit and guinea-pig in their anaphy- 
lactic behavior toward these cells comes to light. Chicken cells sensitize rabbits 
to sheep and goat cells, but sheep cells do not sensitize rabbits to chicken cells. 
The converse is true of the guinea-pig. Sheep and goat cells sensitize guinea- 
pigs to chicken cells but chicken cells do not sensitize to sheep and goat cells. 

The serums of the sheep and the goat give cross reactions in guinea-pigs, a 
relationship that holds for these corpuscles. The corpuscles of the sheep and 
goat, however, sensitize guinea-pigs for chicken corpuscles. This relationship 
does not hold for sheep and goat serums, for they do not sensitize guinea-pigs to 
chicken serum. 

It is shown that anaphylaxis in the rabbit follows the behavior of the 
hemolytic antibody in its action toward chicken, sheep and goat cells. The 
phenomenon does not follow the behavior of the agglutinin toward these cells. 
In the guinea-pig anaphylaxis does not follow the behavior of either the 
agglutinins or the hemolysins toward the red cells of the chicken, sheep 
and goat. 

The death obtained in the guinea-pigs with the red cells was typical of 
anaphylactic shock, as evidenced by the onset of symptoms, the violent death 


and autopsy observations. . 
AvuTHor’s SUMMARY. 


A Skin Reaction 1n Po.iomyeritis. Epwarp C. Rosenow, J. Infect. Dis. 
38:529, 1926. 


The absence of marked reactions in persons fully recovered from polio- 
myelitis and who are known to be immune; the incidence of positive reactions 
inversely according to age, corresponding in general to the age incidence of 
poliomyelitis; the strongly positive reactions during the acute stage of the 
disease, and the negative reaction during convalescence, are considered as 
presumptive evidence that the test is a measure of susceptibility to poliomyelitis. 

Numerous questions regarding the nature of the reaction have not yet been 
worked out. However, the immune serum prepared from horses with the 
pleomorphic streptococcus, and used with apparent benefit in the treatment of 
the early stages of poliomyelitis, has a marked neutralizing power over the 


toxin, as determined by the skin reaction. Aavniieshs Sisiterane. 
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FurTHER STUDIES OF THE POLIOMYELITIS PreEcIPITIN REACTION. Epwarp C. 
RosEenow, J. Infect. Dis. 38:532, 1926. 


The results of the precipitin reaction with immune horse serums and extracts 
of nasopharyngeal swabbings in community and institutional outbreaks of polio- 
myelitis, proved positive in nearly all frank and abortive cases at the time of 
the attack, in a high percentage of normal contacts and in persons not exposed 
to the disease at the time when cases occurred. It proved negative in nearly 
all of the cases in from two to three weeks after the acute attack had sub- 
sided and in normal persons soon after the epidemic had disappeared. In one 
epidemic, the incidence of positive reactions generally was found low shortly 
jbefore the occurrence of the first case, high during the period of the epidemic 
and again low after the epidemic had subsided. The increase in positive reac- 
tions as cases of poliomyelitis developed and the decrease as poliomyelitis 
disappeared, occurred rapidly and seemingly independently of exposure to the 
disease, in isolated households in the country as well as in the’ urban popula- 
tions. Persons who were negative to the precipitin reaction on entrance into 
the epidemic zone soon became positive and reactions resembling abortive 
attacks of poliomyelitis were common in children. The number of positive 
reactions in persons who came to the Mayo Clinic from widely separated com- 
munities was relatively high during the latter part of August when poliomyelitis 
was generally prevalent and much lower during the latter part of October after 
poliomyelitis had largely disappeared. After the epidemic in Rochester had 
subsided and the precipitin reaction in the population had become largely 
negative, cases occurred south of Rochester where the number of a positive 
precipitin reactions was high. 

In certain instances poliomyelitis occurred without exposure within from 
five to twelve days after the presence of the streptococcus was demonstrated 
in the throat. Repeated swabbings showed that the carrier state lasts usually 
from one to three weeks in normal persons. Immunity to poliomyelitis and 
the occurrence of the organism in the throat did not run parallel. The positive 
reactions during epidemics in adults, who are relatively immune, and in 
children, who are relatively susceptible, were found nearly equally high, and 
persons who had had poliomyelitis became carriers of the streptococcus during 
epidemics, quite like persons who had not had the disease. 


AutHor’s SUMMARY. 


AnTiBopy Response AFTER IMMUNOTRANSFUSION IN MALIGNANT ENDOCARDITIS. 
KATHARINE M. Hower, Bernarp Portis and Dororny A. BEVERLEY, 
J. Infect. Dis. 39:1, 1926. 


In a case of acute malignant endocarditis, both Streptococcus hemolyticus 
and Streptococcus viridans were isolated from the blood on three different 
occasions. 

During a period of five months the patient received twelve transfusions of 
immune whole blood. | 

Before immunotransfusion was begun the blood serum contained no 
agglutinin for the streptococci isolated. The opsonic index was 0.57 and the 
complement-fixation reaction with streptococcus antigen was weakly positive. 

The serum of the donors at the time of transfusion had an agglutinin titer 
of 1: 10,240 or 1: 20,480. 

The agglutinin titer of the recipient's serum increased after each trans- 
fusion, reaching after the later ones a figure higher than that of the transfused 
blood. 
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The opsonic index of the recipient’s blood serum also increased after each 
transfusion, as a rule running parallel with the agglutinin titer, and reaching 
values higher than those of the transfused blood. 

Complement-fixing antibodies also increased, but appeared later than 
agglutinin and opsonin and fluctuated more irregularly. 

The increase in specific antibodies of the recipient’s blood, as compared both 
with its own original content and with that of the immune donors, is inter- 
preted as evidence of the development of active as well as passive immunity 
as the result of immunotransfusion. 

At variable periods, usually from two to three weeks, after each transfusion 
the agglutinin and opsonin titers of the patient’s blood dropped suddenly to 
low figures, reaching a maximum again usually within twelve days after the 


next transfusion. 
AvutHors’ SUMMARY. 


THE BACTERICIDAL PROPERTY OF THE WHOLE BLOop OF WoMEN INFECTED WITH 
THE Gonococcus. Gerorce H. Rosrnson, J. Infect. Dis. 39:61, 1926. 


The whole blood of normal persons possesses but little bactericidal action 
on the gonococcus. The blood of women having a gonococcal salpingitis exerts 
a strong bactericidal action on the gonococcus, most marked on the infecting 
strain, indicating a tendency toward strain specificity. This reaction is not 
dependable enough with heterologous strains to warrant its use as a diagnostic 
procedure. Treatment of patients having chronic gonococcal infection with 
either stock or autogenous vaccines would seem theoretically to offer little 


hope of success. ? 
AvutTuHor’s SUMMARY. 


TyPHoID VACCINATION By MoutH. Victor Burke and LA VeERNE BARNES, 
J. Infect. Dis. 39:67, 1926. 


Agglutinins appear in the blood of some rabbits following the introduction 
of standard typhoid vaccine by mouth. Artificial erosion of the intestinal 
mucosa in such rabbits is unnecessary. 

Subcutaneous vaccination is more effective than vaccination by mouth in 
stimulating the production of typhoid agglutinins in rabbits. 

The comparative degree of immunity to typhoid conferred by the two 
methods of vaccination remains to be determined. The comparative rate at 
which immunity develops, considered separately from the appearance of agglu- 
tinins, is also unknown. Since subcutaneous vaccination affords adequate 
protection against typhoid any superiority of the oral method, considered from 
the practical standpoint, is limited to simplicity of administration and reduction 
in toxicity. 

The absorption of typhoid protein from the intestinal tract of rabbits appar- 
ently decreases on continued exposure of the mucosa to the protein. 


AvutHors’ SuM MARY. 


STANDARDIZATION OF TYPHOID VACCINE BY PHOTOMETRIC METHODS. ADELAIDE B. 
Bayuts, J. Infect. Dis. 39:106, 1926. 


The usual method of estimating vaccines by counting in comparison with 
erythrocytes offers many factors of error from the outset. When the vaccine 
is used for purposes of immunization these errors must be taken into account. 

The photometer offers precise accuracy and enables the bacteriologist to 


estimate vaccines with great rapidity. 


as 
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The charts plotted show that there is a definite curve and by comparison 
of the readings for both absorption and diffusion of light an accurate estima- 
‘tion of the strength of the vaccine may be reached. 

Photometric estimation of vaccines offers a material aid to the laboratory 
worker, and the photometer of Vernes, Bricq and Yvon appears to be easily 


adaptable for this purpose. ; 
AutTHor’s SUMMARY. 


Tue IsoLATION oF SUBSTANCES WITH IMMUNE PROPERTIES. ARTHUR LOCKE, 
Epna RutH Matin and Epwin F. Hirscu, J. Infect. Dis. 39:126, 1926. 


The nature of the hemolysin-erythrocyte equilibrium indicates that there 
is in amboceptor serum a substance, probably derived from the injected antigen, 
which is capable of binding hemolysin and restraining its adsorption on added 
cells. The degree of the characteristic properties of an immune serum, such 
as specificity, avidity, and thermostability is shown to be dependent on the 
amount and character of this binding substance dispersed in the serum. ‘The 
substance is adsorbed by erythrocytes together with hemolysin. When hemo- 
lysin is recovered from adsorption, its protein content is roughly equal to the 
sum of a constantly associated quantity of protein plus the calculated protein 
content contributed by the binding substance. The properties of the hemolysin 
may be partly changed by changing the proportion and character of its binding 
substance. It is postulated that antibodies are composed of clusters, of rela- 
tively large dimension, in which an elementary, naturally-occurring protein 
substance is adsorbed on nuclei of a binding substance derived from the injected 
antigen, and that they owe their individual propertics to the proportion and 
-character of this binding substance. A mechanism is _gsested for the produc- 


tion of immune antibodies in the living organism. 4 
AvuTHors’ SUMMARY. 


‘THE PRECIPITIN REACTION IN THE IDENTIFICATION OF SCARLATINAL HEMOLYTIC 
Streptococcus Inrecrions. Epwarp C. Rosenow, J. Infect. Dis. 39:141, 
1926. 


The close agreement between the specific precipitating power of the serum, 
prepared by the injection of suspensions and cultures of the hemolytic strepto- 
coccus from scarlet fever, and the antitoxic serum, prepared by the injection 
-of filtrates or toxin of scarlatinal hemolytic streptococci, suggests that sufficient 
bacterial substance goes into solution in their cultures to make their antitoxic 
serum suitable for the diagnostic precipitin reaction. 


AvuTHor’s SUMMARY. 


PRECIPITATION WITH FRACTIONS OF SYPHILITIC SERUM AND ARACHNOID FLuD. 
Peart L. Kenoricx and R. L. Kaun, J. Infect. Dis. 39:202, 1926. 


An attempt was made to determine which fraction of syphilitic serum and 
arachnoid fluid contains the reacting substances responsible for precipitation 
with beef heart antigen. The fractions studied were obtained by various degrees 
-of saturation with ammonium sulphate. The precipitin reacting substances were 
determined quantitatively by means of the Kahn test. 

The data indicate that the reacting substances are associated with the 
globulin fraction and not at all with the albumin, and that both the euglobulin 
and pseudoglobulin fractions of the globulin contain these reacting substances. 


AutTHors’ SUMMARY. 
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DISTRIBUTION OF HuMAN HEMOGLOBIN AND Beer Lens Protein FoLLOWING A 
S1nGLE INTRAVENOUS INJECTION IN Rassits. Lupvig HEKTOEN and ETHEL 
B. Perry, J. Infect. Dis. 39:224, 1926. 


The two antigens, human hemoglobin and beef lens, as detected by anti- 
serums after intravenous injections in rabbits, had similar distributions. Both 
disappeared in about twenty-four hours depending on the amount injected; 
the lens substance perhaps a trifle more slowly than the hemoglobin. Hemo- 
globin persisted longer after injections of whole blood than after injections 
of pure solutions. 

A considerable quantity of antigen was found unchanged in the urine, bile 
and intestine soon after injection. The relations between the liver and bile 
were less regular than between the kidney and urine, probably because of 
the manner of excretion and storage in the respective bladders. 

The antigens were in highest concentrations in the marrow, omentum and 
kidneys, but seemed to be present to some extent in many tissues. The spleen 
became negative sooner than any other organ. After the first test one-half 
hour after injection there was no sign of accumulation, of selective absorption, 
or of prolonged retention in any organ after the disappearance from the blood. 

The results with these solutions do not differ essentially from those 
described by others with both cellular and noncellular antigens, and the organs 
shown to have high concentrations of these antigens after intravenous injec- 
tions are the organs that in general are known to be best equipped with cells 


of the reticulo-endothelial system. ; 
ie et AuTHors’ SUMMARY. 


CoMPLEMENT FIxaTion:: « Rasres. L. Horowrtz-Wxassowa, Centralbl. f. 
Bakteriol. 98:216, 1926. 


The serum of rabies infected or immunized rabbits gives fixations with the 
rabies virus (fixed as well as street). Fixation was not obtained with the 
serum of persons subjected to preventive treatment against rabies. For diag- 
nostic purposes, the cord of animals suspected to have rabies may be tested 
with the serum of rabbits immunized with extracts of the salivary glands of 
rabic dogs. When antigen from the salivary gland is to be tested, the serum 
of rabbits infected or immunized with fixed virus can be used. Emulsion of 
fresh or glycerolated fixed virus is most effective for immunizing purposes. 


Power OF ANIMALS OF Rapsit Type To Form HeEtTeroGeENiIc Antisopies. I. L. 
KritscHEWSKyY, Centralbl. f. Bakteriol. 99:491, 1926. 


Animals fall into two groups: (1) those of the rabbit type which can pro- 
duce heterogenic antibodies but do not have any heterogenic antigens in their 
organs; (2) those of the guinea-pig type which possess heterogenic antigens, 
but cannot produce heterogenic antibodies. The rat belongs to the rabbit type. 


3L00oD TRANSFUSION. P. GOrt, Deutsches Arch. f. klin. Med. 151:311, 1926. 


The value of Ashby’s agglutination method of determining persistence of 
transfused corpuscles is questioned because the number of corpuscles that were 
not agglutinated varied greatly as the mixture was subjected to differences 
in shaking. 


Tue PostMorTEM SERODIAGNOSIS or SypHitis. C. Krauspe and A. ScHMECHEL, 


Klin. Wehnschr. §:1611, 1926. 


The Wassermann reaction and the Meinecke, Sachs-Georgi, Dold and Bruck 
tests were made on the blood and pericardial fluids of 1,000 bodies shortly after 
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death. The results were tabulated and compared with the clinical Wassermann 
reaction, the clinical diagnosis and the anatomic diagnosis. The conclusion 
is reached that the Wassermann reaction is the most reliable, the other tests 
corroborative only. 

y J. D. Wittems. 


Ett1oLtocy or SCARLET Fever. K. Kunpratitz, Med. Klin. 22:1105, 1926. 


Children immunized with scarlet fever toxin (Dick) were protected. Injec- 
tions of toxin in sufficient doses produced all the symptoms of scarlet fever 
except tonsillitis. 


A Serum REACTION FOR THE DETECTION OF PRECIPITATING ANTIBODIES IN ACTIVE 
TusBercuLosis. H. LEHMANN-Facius and H. Lorscucxe, Miinchen. med. 
Wehnschr. 73:1578, 1926. 


A large proportion of the serums of 200 patients with active tuberculosis 
gave positive precipitin tests with specific organ extracts. Those of patients 
with arrested tuberculosis were variable. Highly labile serums of 230 tubercu- 
losis-free patients with syphilis, carcinoma, acute infections or pregnancy, were 


negative. J. D. Writes. 


Bopy Protein AND MEDICINAL ALLERGY. I. W. Samson and H. G6rz, Ztschr. f. 
d. ges. exper. Med. 52:121, 1926. 


Guinea-pigs can be sensitized with a mixture of own blood and pyramidon. 
In the mixture a product forms that causes sensitization. 


RIECKENBERG’S REACTION IN EXPERIMENTAL RECURRENT FEVER IN MICE. WALKER 
Krantz, Ztschr. f. Immunitatsforsch. u. exper. Therap. 42:207, 1926. 


Rieckenberg observed that under the influence of specific immune serum 
trypanosomes become covered with blood platelets. The platelets of any mam- 
mal may be used in the reaction. The antibodies in question have been called 
“thrombocytobarines” by Kritschewsky. An analogous reaction may . occur 
when the spirochetes of recurrent fever are treated with immune serum 
(Brussin). Krantz confirms this observation and presents observations on the 
antibody concerned. Bacteria may be used in place of platelets. 


On THE HEATRESISTANT BACTERICIDAL SUBSTANCES (Beta-LysINs) or ANIMAL 
SERUM AND THE BACTERIA AFFECTED By THEM. ALFRED PETTERSSCN, Ztschr. 
f. Immunitatsforsch. u. exper. Therap. 42:233, 1926. 


Heatstable bactericidal substances occur in the blood of many animals and 
affect many bacteria, especially anerobic. These substances consist of “activ- 
atable” and activating elements. The activating elements are of two kinds, 
one occurrs only in certain animals and comes from the blood platelets. The 
“activatable” element has a pronounced affinity for the cells of the body and 
can be removed from the serum by short treatment with bits of fresh organs 
In the case of anthrax and subtilis bacilli and probably also other bacteria, 
the “activatable” elements become attached to the bacterial bodies only when 
in the presence of the activating element. Bacteria which are affected by these 
heatstable substances only are not capable on injection in rabbits of inciting 
their production. 
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INVESTIGATIONS OF ANAPHYLAXIS WITH Respecr To Liroms. ALFRED KiopsTock, 
Ztschr. f. Immunitatsforsch. u. exper. Therap. 48:97, 1926. 


Guinea-pigs immunized against serum actively or passively are not affected 
by lipoid alone. Lipoid is toxic, however, if injected shortly before or after 
the introduction of subfatal doses of serum. Lipoid anaphylaxis may be pro- 
duced in the antianaphylactic state with respect to serum. The literature is 
reviewed. 


Speciric AGGLUTINATION OF EwNtTerococcr (Streptococcus Forcauis). Kurt 
Meyer and Hans Lowenstein, Ztschr. f. Immunitatsforsch. u. exper. 
Therap. 47:39, 1926. 


By means of the serum of rabbits immunized with nine different strains, 
it was found that 125 strains fell into three serologic groups. This result was 
confirmed by absorption experiments. Hemolytic and green-producing strepto- 
cocci did not react with serum against enterococci which consequently are 
distinct serologically. 


Tue ANTIGENIC FuNcTIONS oF ForssMAN’s Liporp AND OrHer Lipo Svus- 
stances. R. Doerr and C. Hattauer, Ztschr. f. Immunitatsforsch. u. exper. 
Therap. 47:291, 1926. 


Forssman’s lipoid, as it exists in alcoholic extracts of horse kidney, may 
be activated into a fully antigenic substance with specific properties by means 
of foreign serum, proteins of foreign erythrocytes and yeasts and bacteria. 
This effect is believed to be physical in nature. 


THe ANAPHYLACTIC ANTIBODY AND Its RELATIONS TO THE PROTEINS AND TO 
THE OTHER ANTIBODIES OF IMMUNE SERUM. R. Doerr and C. HALLAurn, 
Ztschr. f. Immunitatsforsch. u. exper. Therap. 47:363, 1926. 


The globulin fraction of immune rabbit serum was found to contain the 
anaphylactic and other so-called antibodies, all except the amboceptor, in less 
concentration than the original in the serum. When the proteins of immune 
rabbit serum were separated into a euglobulin and a pseudoglobulin and 
albumin fraction by dialysis, antibodies were present in each fraction. The 
unitary hypothesis of the nature is upheld. The difference in antibody action 
does not dépend on different bodies, but on the different indicators by which 
antigen-antibody reactions are recognized. 


COMPLEMENT FIxaTION By MEANS oF CocTo-ANTIGENS FOR IDENTIFICATION AND 
DIFFERENTIATION OF FILTRABLE Virus. J. TAKAKI, A. Bons and O. Korer, 
Ztschr. f. Immunitatsforsch. u. exper. Therap. 47:431, 1926. 


DiacGNosis oF Razsic Virus By CoMPLEMENT FIxXaTION witH CocTro-ANTIGEN 
AND Griycerot Extract. R. Kraus and J. Micwarxa, Ibid., p. 504. 


Boiled antigens may be used with advantage in complement fixation to 
distinguish between the viruses concerned in encephalitis, herpes, etc., and 
may prove to be of practical value in diagnostic fixation tests in cases suspected 
of being rabies. Emulsions are made in 0.85 per cent sodium chloride solu- 
tion of brain tissue preserved in 50 per cent glycerol, and the opalescent fluid 
that separates on centrifugalization is used while fresh. 
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INVESTIGATION OF THE SIGMA REACTION OF Drever-WarD witH Some CHANGEs 
IN THE MetHop. Kay Noret, Ztschr. f. Immunitatsforsch. u. exper. Therap. 
47:475, 1926. 


Incubation in a dry oven appears to give better results than incubation 
in the water bath. The quantity of cholesterin has been increased to 0.1 cc. 
of a 1 per cent solution to each cubic centimeter of extract of calf’s heart. 
In diluting the suspension more time is used and larger drops of sodium 
chloride solution. 


Quantitative Stupies or Iso-AGGLUTININS WITH SPECIAL REFERENCE 10 
LeukeMIA. F. Scuirr’and L. Menptowicz, Ztschr. f. Immunititsforsch. u. 
exper. Therap. 48:1, 1926. 


The iso-agglutinins vary in concentration; some serums are active in a 
dilution of from 1 to 16 only, others in dilutions as high as from 1 to 2,048. 
The majority have titers between from 1 to 128 and 1 to 512. The quantitative 
relations of the individual agglutinins in the different groups require further 
study. There are no differences in the agglutinin content of the sexes. The 
content appears to diminish after from forty to fifty years of life. In leukemia 
the agglutinin content is often strikingly low. 


Stupies In CoNSTITUTIONAL Serotocy. W. Harper and L. Hirszrep, Ztschr. 

f. Immunitatsforsch. u. exper. Therap. 48:34, 1926. 

Human blood corpuscles of group A induce the formation in rabbits of 
lysins for sheep corpuscles and precipitins for alcoholic extracts of guinea-pig 
kidney more often than corpuscles of other groups. This antigenic element 
in corpuscles of group A is different from Forssman’s antigen. The two may 
occur together. 


AntTisopies AGAINST HomoLocous CrircuLaTIon Lipomms AND THEIR RELATION 
TO THE WASSERMANN Reaction. W. HALBer and L. Hirszrexp, Ztschr. f. 
Immunitatsforsch. u. exper. Therap. 48:69, 1926. 


Rabbits were immunized with lipoids from rabbit red corpuscles and with 
swine serum. The serum of rabbits so immunized reacted with rabbit and 
other lipoids in complement fixation. 


Iso-AGGLUTININS IN Horse Bioop. M. Scuwarz, Ztschr. f. Immunitatsforsch. 
u. exper. Therap. 48:79, 1926. 4 
Iso-agglutination of horse blood is demonstrated best by mixing 0.95 cc. 

of citrates plasma with 0.05 cc. of a 25 per cent suspension of washed 
corpuscles. Horse iso-agglutinins may be active in dilutions of plasma between 
from 1 to 6 and from 1 to 10. Following Jansky’s grouping of human blood, 
forty-seven of 100 specimens of horse blood seemed to fall into group 4, four 
into group 1 and the others partly into groups 2 and 3, leaving some specimens 
that could not be grouped in this scheme. 


Bioop Groups IN HemopnHitia. Wein. klin. Wcechnschr. 39:842, 1926. 


Two patients with hemophilia (Kulanyi, Moritsch) both beiunged to the 
maternal blood group. Healthy brothers belonged to different group. 


IptlosyNcRASY TO HeNn’s Ecc. W. Japassonn, Schweiz. med. Wchnschr. 56:667, 
1926. 


The active egg substance in the case reported was dialyzable and insoluble 
in ether. Injection of the serum of the patient into the skin of normal persons 
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produced local sensitiveness manifested by hives at the place of injection 
when the antigenic material was injected subsequently either in the same spot 
or elsewhere (Prausnitz-Kiistner’s method). 


On THE INFLUENCE OF FAMINE REGIME ON THE FORMATION OF ANTIBODIES IN 
MAN AND ANIMALS AFTER VACCINATION PRACTICED IN PeTrocrap 1n 1921. 
K. T. Gtouxnow and J. W. Soxotowa, Arch. d. sc. biol. 26:1, 1926. 


This study of antibodies (agglutinins and complement fixation bodies) in 
348 of 39,750 persons vaccinated against cholera in 1921 when food conditions 
were improving, as compared with similar studies on 1920, shows that the 
greater the degree of inanition the fewer are the demonstrable antibodies. 
Similar results were obtained in the vaccination of normal and starved rabbits, 
the antibodies also disappearing more rapidly in the latter, though the quantity 
of antibodies increases if a starved animal is again well nourished. 


G. B. RHopEs. 
Tumors 


DirFUSE VERTEBRAL METASTASIS OF Prostatic CarcinomMA Witnovut Bony 
CHANGES. Water M. Simpson, Am. J. Roentgenol. 15:534, 1926. 


The writer describes a case in which a clinical diagnosis of carcinoma of 
the prostate gland had been established. Roentgenographic studies of the 
lumbar spine and pelvis did not give any evidence of metastasis. At autopsy, 
gross evidence of spinal metastasis could not be found. Subsequent microscopic 
study of decalcified bone sections from the vertebral bodies revealed generalized 
vertebral carcinomatosis, without bone proliferation or bone destruction. The 
marrow substance was practically replaced by medullary carcinoma. There 
is a third form of osseous metastasis of prostatic carcinoma which does not 
conform either to the common osteoplastic, or to the less common osteoclastic, 


type. ‘ 
AvuTHor’s SUMMARY. 


ACCIDENTAL PERFORATION OF THE ATLANTO-OccIPITAL MEMBRANE. A. T. HENry, 
Ann. Clin. Med. 4:682, 1926. 


Henry tells of a case which emphasizes the vulnerability of the undefended 
atlanto-occipital space. A boy, aged 12, was accidentally stabbed, while playing 
with other children, with a piece of iron wire, which penetrated the atlanto- 
occipital membrane and almost completely destroyed the medulla at the level 
of the lower end of the olivary body. The case is strikingly similar to that 
recently described by Weller (Transfixion of the Medulla Oblongata by a 


Darning Needle, Ann. Clin. Med. 4:107, 1925). i cae te ers 


Tue MECHANISM oF CaNceR Metastasis. M. T. Burrows, Arch. Int. Med. 
37:453, 1926. 


Metastases in cancer are not the result of a simple migration of cancer 
cells from the cancer to distant organs. Metastases are primarily the result 
of the spread of a liquid substance from the main tumor mass. This substance 
spreads over surfaces. It is liberated through a digestion of cells in the center 

f the mass of cancerous tissue. This digestion is not an autolysis resulting 
irom the absence of oxygen, but the result of an excess of the growth stimulating 
substance, a product of the cell’s oxidation. This fluid is rich in growth 
stimulating substance. This fluid stimulates not only the cancer cells to grow, 
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but also the normal cells. The cancer cells already adapted to it respond 

more quickly. In their growth they then remove the nutrition and necessary 

substances from the other cells and destroy them. 

S. A. Levinson. 

METABOLISM OF NoRMAL AND MALIGNANT Cetits. James A. Hawkins, J. General 
Physiol. 9:771, 1926. 


The glycolytic activity of a tissue is a function of its growth rate. Malig- 
nant tissues in most cases have a more rapid growth rate than normal tissues; 
in this respect they are approached only by young embryonic tissues. Tissues 
may be classified more closely by their anaerobic glycolytic activity than by 
the aerobic glycolysis respiration ratio used by Warburg. 


CARCINOMA OF THE STOMACH wiTtH HiGH Boop EostnopHitia. E. WEIss, 
J. Lab. & Clin. Med. 11:733, 1926. 


The author describes a case of primary carcinoma of the stomach with 
high eosinophilia. Neither the tumor extract nor the blood of the patient 
could produce eosinophilia in animals (guinea-pigs, rabbits and dogs). Weiss 
could not confirm the theoretic assumptions of Koppes, who thinks that the 
eosinophils in the blood and in the tissues were caused by the toxins derived 
from necrotic tumor tissue. Not the slightest phagocytic property could be 
detected in the eosinophils, even in the presence of immune serum. 


S. A. Levinson. 


A Case or Primary MELANOMA IN THE Sprnat Corp. Hans J. Scumn, 
Frankfurt. Ztschr. f. Path. 33:372, 1926. 


Primary melanoma of the central nervous system has been reported by many 
authors in the pia; a few have reported it arising from the dura or from 
the brain substance itself. The author reports a primary melanoma in the 
gray substance of the thoracic cord of a man, aged 71. There was abundant 
flecking of the pia of the cord with pigment. The tumor is believed to be 
developed from the pial chromatophores. The dura over the left convexity 
of the brain was also diffusely flecked with pigmented tumor. Whether this 
was a result of metastases from the spinal cord or a primary melanoma arising 
from the close relationship to the pial chromatophores is a question. 


E. M. HA tt. 


CYSTADENOMA PAPILLIFERUM HEpPATIS DEVELOPING FROM THE Bre Ducts. 
ANpDREAS KELEMEN, Frankfurt. Ztschr. f. Path. 33:423, 1926. 


Adenoma of the liver is fairly common and usually develops from the liver 
cells. On the other hand, adenomas developing from the bile ducts are rare. 
A case of adenoma of the bile ducts is reported in a working woman, aged 69, 
on whom operation for a gangrenous gallbladder was performed, and who died 
on the third day after operation. The autopsy revealed a round tumor the 
size of an apple in the left lobe of the liver, enclosed in a white, rigid, fibrous 
capsule which was partly calcified. On sectioning a greenish yellow, partly 
colorless, mucous secretion ran out. Irregular masses of richly branching 
grayish red or grayish white, soft papillary excrescences covered the inner 
wall. The remaining part of the liver was normal. Microscopically the tumor 
was composed of a branching system of cellular connective tissue covered by 
epithelium of varying height. Many small bile ducts were present in the 
fibrous capsule and in the connective tissue framework, with many areas of 
round cell infiltration. 
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Kelemen believes that the tumor arose as the result of a chronic inflam- 
mation in which some of the bile ducts became blocked and the secretion was 
dammed back. Quite similar proliferation of the bile ducts is seen in the rabbit 
as the result of infestation with Coccidium oviforme. 

E. M. Hay. 


CerEBELLAR Cysts. Arvin Linpau, Acta path. et microbiol. Scandinav., suppl. 

1, 1926, pp. 1-128. 

More than 275 instances of cerebellar cysts have been described, and they 
form about 10 per cent of all cerebellar tumors. The report concerns either 
simple cysts or, more commonly, cysts in connection with capillary angiomas 
or gliomas. The angiomas are small, well defined, cortical or subcortical, mostly 
in the lateral or posterior parts of the cerebellum; microscopically, the picture 
is that of a hyperplastic, capillary angioma with pseudoxanthoma cells, small 
giant cells and a plasmatic transudate. Sixteen mew cases are added to the 
twenty-four found in the literature. Four such tumors have been observed in 
the medulla. The gliomas vary in size; they are mostly dorsal or medial in 
situation; the cyst wall consists of glia tissue and, except in certain special 
cases, it has no ependymal lining. In angiomatosis of the retina (v. Hippel’s 
disease) cerebellar cysts or angiomas in the cerebellum or medulla occur in 
about one fifth of the cases. Lindau describes one case of retinal angioma 
with a cerebellar cyst and angioma. In connection with angioma of the medulla 
and cord, cystic spaces may form that resemble syringomyelia. Lindau also 
discusses some fifteen cases, nine of which were observed by himself, of angio- 
matosis of the retina, rhombencephalon and cord; in eight of the cases a cystic 
pancreas was present, in ten there were cysts in the kidneys and in six there 
were hypernephromas. All these formations may be referred to disturbances 


of development in the mesoderm at about the third embryonal month. Angio- 
matosis of the central nervous system belongs in the same group as tuberous 
sclerosis. Cysts connected with *the fourth ventricle probably develop from 
preformed cavities. The genesis of simple cerebellar cysts is not clear; in 
cysts connected with an angioma or a glioma, the angioma or glioma is primary. 
At operation the cyst wall, as well as the tumor proper, if present, should 
be removed whenever possible. 


Medicolegal Pathology 
Bioop Tests For Paternity. Briewett Lee, Am. Bar A. J. 12:441, 1926. 

The author is a lawyer in New York City. After reviewing the value of 
the iso-agglutinative blood test in questions of paternity, the very important 
question whether a person can be compelled to furnish the necessary “drop 
of blood” is discussed. In the case of Hayt v. Brewster Gordon & Co., Inc., it 
was held that “the court has power to authorize the examining physician to 
take a sample of the plaintiff's blood for the purpose of examination and 
analysis.” The suit in question was one for personal injury. It is concluded 
by Lee that “the requirement of a drop of blood for the purpose of ascertaining 
paternity is within the legitimate province of the court either in civil or 
criminal cases, and should be made whenever the ends of justice make a 
blood test desirable.” 


Tue IDENTIFICATION OF PROJECTILES IN CRIMINAL Cases. C. H. Gopparp, Mil. 
Surgeon 58:142, 1926. 
New instruments for learning all the details about the rifling in the barrels 
of weapons, and for studying the marks bullets received from the barrels are 
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described and illustrated. Emphasis is given to the importance of impressions 
on the head of the shell made by the breech block at the time of firing, to the 
marks due to ejector apparatus and to the topographic interrelations of such 
marks on the shell. Comparative examinations of shells and bullets are made 
by using two microscopes with a common eyepiece; photomicrographic methods 
are also used. 

The report comes from the Bureau of Forensic Ballistics, a branch of the 
Bureau of Criminal Science, independent organizations assisting the police 
of New York city in suppression of crime, and serving without remuneration. 

The bureau is making a large collection of small arms and ammunition 
of all varieties from all countries—a real museum of weapons, including old 
revolvers and pistols no longer manufactured. It is of interest that many of 
the cheaper weapons of this kind in common use in this country are made in 
Spain. 

The article does not contain any reference to other similar scientific studies, 
such, for example, as that by Raestrup (Deutsche Ztschr. f. d. ges. gerichtl. 
Med. 7:242, 1926). E. R. LeCounr. 


PatHoLocic ANATOMY OF ACUTE AND CHRONIC .MorPHINE POISONING. 
W. WEIMANN, Deutsche Ztschr. f. d. ges. gerichtl. Med. 8:205, 1926. 


Dark fluid blood in the heart and lungs, engorged vessels in the abdominal 
organs, brain and meninges, and, more rarely, hemorrhages in the brain and 
myocardium are the gross changes found after death from acute morphine 
poisoning. Like the changes due to most poisonous alkaloids, they are in no 
sense specific. They are usually encountered when death results from suffoca- 
tion, no matter how produced. . 

When morphine or opium poisoning is chronic, there is thickening of the 
bronchial and intestinal mucous membranes from long-standing passive 
hyperemia, also edema of the lungs, some anasarca, hypodermic abscesses and 
the pigmented scars and amyloid disease caused by the abscesses. These 
alterations are also encountered when death results from other causes. 

Weimann obtained material for study from the bodies of two persons dying 
from chronic poisoning, one from morphine and one from laudanum and also 
from two other bodies with death following acute morphine poisoning, at the 
end of ten hours in one instance and at the end of two and one-half days in 
the other. He also used material from guinea-pigs, rabbits and mice experi- 
mentally poisoned. His studies were chiefly microscopic, especially of the 
brain. Detailed accounts are said by him tot be forthcoming in the Zeitschrift 
fiir de gesamte Neurologie und Psychiatrie. 

In animals and man, there is a pronounced fatty change in the cerebral 
ganglion cells. In the human brain this change is in the ganglion cells of 
Ammon’s horn and the deeper layers of the cortex of the frontal lobes. In 
animals as the phylum is descended, and the development and differentiation 
of the cerebral cortex is less pronounced, the fatty changes are increasingly in 
the ganglion cells of the corpus striatum and deeper parts, and the ganglion 
cells of the cortex are unaffected. In both man and the animals examined, 
ganglion cells of the medulla and spinal cord, and the nerve fibers, generally 
were not altered. 

In the human cerebral cortex, with this marked fatty change, there is in 
chronic morphine poisoning an atrophy which stimulates the pitting following 
infarction. It is caused by fatty degeneration in the walls of small arterioles 
and by the changes in them which occur as sequences to this change. Accora- 
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panying this focal atrophy of the frontal lobes, the leptomeninges at such 
places are adherent and thickened. 

Fatty degeneration is also pronounced in the renal epithelium, heart muscle 
and liver, and to a less degree in the spermatogenic cells of the testis. There 
are reports of lipuria from fatty changes in the renal epithelium in dogs 
experimentally poisoned. The accumulation of fat in all these places occurs 
in both acute and chronic morphine poisoning. The fat may disappear leaving 
the cells honeycombed as in hydropsical degeneration. This Weimann noted 
especially in the liver. A similar change has been found in conditions accom- 
panied by greatly lowered nourishment and in metabolic diseases. Weimann 
believes the fatty degeneration he found is not accompanied by mobilization of 
fat from other places, such as is said to occur in poisoning from phosphorus, 
poisonous mushrooms and chloroform. 

It has been assumed for a long time that the human frontal convolutions and 
the structures composing them represent a recent evolution, and as a conse- 
quence are prone to suffer injury like other highly specialized structures. The 
changes described by Weimann in the brain are also encountered as a result 
of the poisonous action of alcohol. He makes no reference to this relation 
between highly specialized structure and susceptibility to disease, but his 
account of alterations due to morphine in the liver when taken in conjunction 
with our general knowledge of its retrogressive changes and their causes, 
suggests that the human liver, as at present constituted, may be as highly 
specialized and differentiated as the frontal cerebral convolutions. 


E. R. LeCount. 


On New MepicotecAL Prosrems. H. Zanccer, Schweiz. med. Wcehnschr. 
56:687, 1926. 


The author deals with two phases of medicolegal work: namely, (1) accidents 
and deaths in garages, due to volatile poisons; (2) the criminal, civil and 
compensation demands for alcohol determinations. 

Many are ignorant of the demands of the law on medicine to determine 
volatile, decomposable substances in cadavers. Problems and peculiar situa- 
tions often arise, because of this volatility, and remain unsolved. Deaths due 
to volatile poisons at present far outnumber those of the solid and liquid 
poisons. 

The fact is often overlooked that substances like carbon monoxide and 
alcohol are excreted, are chemically changed in the body during life and 
are decomposed after death; that changes in the blood pigment due to nitric 
oxide and to carbon monoxide may be mistaken for each other; that putre- 
factive products may simulate the alcohol reactions; that fruit juices, essences, 
camphor, aldehydes and phenols may interfere with the alcohol reactions; that 
foreign substances from gloves, vessels and air may be absorbed by the material 
under investigation. All of these may interfere with the alcohol determination 
and then have an important bearing on the legal aspect. Negative chemical 
observations do not necessarily mean that death was not due to carbon monoxide. 
The carbon monoxide may have been lost through the respiration during the 
last interval of life, by putrefactive processes after death, or because the method 
employed for its determination was not sensitive enough. 

The author then emphasizes the importance of bringing the medical facts 
and history of the case in all detail in correlation with the chemical observa- 
tions. All of these points must be studied carefully in each case before a 
conclusion is arrived at which may conscientiously be submitted in court. 
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A case of carbon monoxide poisoning, illustrating these points, is cited. 

On the question of garage accidents due to volatile poisons, Zangger deals 
solely with tetra-ethyl lead. This extremely poisonous substance, originally 
made to be used as a war gas, is now advocated as an antiknock substance 
to be used in gasoline. He calls attention to the danger to chauffeurs, garage 
workers and the public in general. He believes an industry should be pro- 
hibited to use such a dangerous substance, especially as there is not a general 
need for the product and since it could be replaced by some nondangerous 


substances. Sy, 
. A. O. GETTLER. 


Technical 


CEREBROSPINAL FLUID IN THE NewsorN. A. Levinson, J. GREENGARD and R. 
LIFVENDAHL, Am. J. Dis. Child. 32:208, 1926. 


Cerebrospinal fluid was obtained from 100 cases of suspected cerebral 
hemorrhage in newborn babies, by spinal or cistern puncture. Cistern puncture 
was found to be easier and productive of more fluid with a lower incidence of 
traumatic blood contamination. In the depression just below the external 
occipital protuberance, a 20 or 22 gage, 1% inch (3.8 cm.) needle with stylet 
was introduced anterior, then directed caudad to pass the lower occipital crest, 
and then anterior until just through the atlanto-occipital ligament and dura. 
The pressure was found to average 20.5 mm. of mercury higher by this method 
than by spinal puncture. The observations were not diagnostic of hemorrhage. 


W. P. Biount. 


Tue SvuccessFuL APPLICATION OF THE CULTURE METHOD TO THE DIAGNOSIS OF 
INTESTINAL FLAGELLATES IN THE Fretp. CriarreE McDowett Hui, Am. J. 
Hyg. 6:646, 1926. 


It is well known that trophozoites of Chilomastix mesnili and Trichomonas 
hominis become quiescent and disappear from the stools a few hours after 
they are passed. Cases of chilomastixiasis may often be diagnosed by the 
presence of cysts in the smear. For the diagnosis of an infection caused by 
Trichomonas, however, one is dependent on the recognition of the trophozoites. 
For this reason, in surveys and routine examinations in laboratories, often 
cases of trichomoniasis are not found or the positive cases are so few as to be 
considered of no importance. In the experiments reported here, 912 stools were 
examined by the smear and culture methods. By the smear method the rate of 
infection with Trichomonas was 1.7 per cent. By the culture method the rate 
was raised to 9.2 per cent. On these same specimens the rate of infection with 
Chilomstix was 5.7 per cent by the smear method and 9.4 per cent by the smear 
and culture methods combined. 

This study, therefore, has led to the conclusion that examinations by the 
culture method are practical under. field conditions and are more efficient. 
For Trichomonas, which has no known cyst stage, the method is particularly 
of value. For Chilomastix the culture method in combination with the smear 
method gives much better results than the smear method alone. 

The medium used was the Hogue modification of the ovomucoid medium. 
The whites of three eggs were shaken thoroughly in a flask with glass beads, 
and 600 cc. of a 0.7 per cent solution of sodium chloride was added. The 
mixture was cooked for fifteen minutes over a boiling water bath and was 
shaken constantly while cooking. It was allowed to cool slightly and was 
filtered first, through a coarse wire strainer and then through cheese cloth. 
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As soon as it was filtered, it was put in tubes in 5 cc. samples. As an autoclave 
was not available, the tubes of medium were sterilized by boiling in a pan of 
water for three successive days. If the tubes were to be used within the next 
three or four days, they were boiled only once for a period of about thirty 
minutes. 

Although the medium was prepared in the same way each time, the final 
products varied. As a rule, after the tubes of medium had stood for a short 
time, a white precipitate separated, leaving a shallow cloudy layer of super- 
natant fluid. Occasionally, however, the precipitate did not settle, and the 
medium remained opaque and like a jelly throughout. It was found, as pointed 
out by Hegner and Becker, that Chilomastix grew with difficulty on a medium 
of this type. Therefore, such a batch of medium was always discarded. In 
the course of my experiments from twenty-five to thirty lots of medium were 
prepared, and not more than three or four were successful. 

The fecal material was transferred to the tubes by means of a toothpick. 
The end of the toothpick was inserted into various parts of the fecal sample 
until an amount about the size of a small pea had been collected. The tooth- 
pick and fecal material were then dropped into the test tube medium, and the 
tube was kept in the incubator for twenty-four hours. The incubator was an 
old kitchen oven the temperature of which was raised by an electric bulb kept 
burning constantly inside. The temperature of the oven varied between 29 and 
36 C., though usually it did not go below 32 C., even during the night. 



























STUDIES ON THE QUANTITATIVE EsTIMATION OF THE ToTaAL Protein CONTENT IN 
CEREBROSPINAL Fiurmp. G. A. Younc and A. E. Bennett, Am. J. M. Sc. 
172:249, 1926. 


The total protein content of cerebrospinal fluid is estimated by reading the 
volume of the sediment produced after precipitation with alcohol, acetic acid 
readings vary from 25 to 75 Gm. per hundred cubic centimeters. The highest 
readings are obtained in the meningitides, central neuritis, xanthochromic fluids 
and general paralysis. Definite evidence of organic neurologic disorder may 
be detected by the new method in fluids which give only a normal or doubtfully 
positive qualitative globulin test. 















ArtHuR LOCKE. 










A New Tasie ror Lactose (MILK or URINE) anv GLucose (BLoop or Urine) 
CALCULATION witH Notes on Tuerr Estimation. H. D. Haskins, Am. J. 
M. Sc. 172:256, 1926. 


A complete table is furnished which gives a direct reading of the percentage 
of sugar (glucose of blood and urine, also lactose of milk and urine) corre- 
sponding to the cubic centimeter of the special sodium thiosulphate solution 
used for titration. This table can be used only with the author’s modification 
of the Shaffer-Hartmann method. Lactose of milk or urine can be estimated 
easily and accurately with the same reagents and technic as are used for the 
estimation of glucose in blood and urine. 









AutHor’s SUMMARY. 









Dye Mernops ror DETERMINING THE BLoop VoLuME TesTep 1N Vitro. J. Linp- 
HARD, Am. J. Physiol. 76:497, 1926. 


The object was to determine to what extent, if any, injected dyes were 
retained by the plasma colloids, and to what extent they became adherent to 
the red cells. His experiments as recorded were limited to vital red. Aside 
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from errors inseparable from hemolysis when present, it was found that the 
blood of different species behaved differently. With undiluted ox-blood there 
was a constant systematic error, proportional to the red cell volume. The 
error diminished with dilution beyond the proportional decrease in red cell 
volume. Adsorption of the dye by the red cells was demonstrated. In undiluted 
dog’s blood there was likewise an error associated with the presence of red 
cells, but not increasing proportionally to their volume. In samples of (female) 
human blood, a systematic error was not detected, although the samples did 
not contain more than 36 per cent of the red cells in any case. Inconvenience 
did not result from repeated injections of dye. 
H. E. Eccers. 


SPECTROPHOTOMETRIC DETERMINATIONS OF BitiruBIN. C. SHearp, E. J. Batpes, 
F. C. Mann and J. L. Bottman, Am. J. Physiol. 76:577, 1926. 


The writers have studied, and discuss, the effects of fading and of slight 
degrees of turbidity and hemolysis on spectrophotometric determinations of 
bilirubin in plasma and serum. In the absence of fading the laws of Lambert 
and Beer apply accurately to the absorption of light by bile, with wave lengths 
of 430 to 500 microns. By the use of the spectrophotometric method bilirubin 
may be determined to one-fiftieth of the smallest amount measurable by the 


Van den Bergh method. H. E. Eccers. 


A SrI™Mp.iriep METHOD FOR THE CULTIVATION OF ENDAMOEBA HIsTOLYTICA. 
Cuarwes F. Craic, Am. J. Trop. Med. 6:333, 1926. 


Locke solution containing one part to seven of human, horse or rabbit 
serum, heated to 56 C. for thirty minutes, is a good medium for Endameba his- 
tolytica. The Locke solution contains: 


Sodium chloride 
Calcium chloride 
Potassium chloride 
Sodium bicarbonate 
Dextrose 

Distilled water 


After filtration the solution is autoclaved at 15 pounds (7 Kg.) pressure for 
fifteen minutes; the serum is now added and the mixture filtered (Mandler 
or Berkefeld) until clear. The reaction need not be adjusted as the ameba always 
grows within its pu limits. Endameba histolytica has remained alive and motile 
in this medium for eleven days; subcultures were obtained after eight days; 
successive subcultures at intervals of twenty-four and forty-eight hours have 
been secured over three months, without change in form or power to reproduce. 


HeEMoGLoBIN, Coton INDEX, SATURATION INDEX AND VoLUME INDEX STANDARDS. 
E. E. Oscoop, Arch. Int. Med. 37:685, 1926. 


The term “hemoglobin coefficient” is proposed as a substitute for “the 
amount of hemoglobin in grams per hundred cubic centimeters of blood calcu- 
lated to a red cell count of 5 million per cubic millimeter.” This is the figure 
used as 100 per cent hemoglobin in calculating color indexes. Similarly, the 
term “volume coefficient” is proposed to take the place of “the volume of packed 
red cells in cubic centimeters in 100 cc. of blood calculated to a red cell count 
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of 5 million per cubic millimeter.” This is the figure used as 100 per cent 
cell volume in calculating volume indexes. The term “saturation index” was 
proposed by Haden to express the ratio between the average hemoglobin 
content per unit volume of cells in the blood examined and the average hemo- 
globin content per unit volume of cells in the blood of normal persons of the 
same sex in the same age group. The author’s method of calculating saturation 
indexes by dividing the color index by the volume index is simpler than Haden’s 
method of calculation. The hematocrit is not a reliable substitute for hemo- 
globin estimations or for red cell counts. The use of oxalated venous blood 
(20 mg. of powdered potassium oxalate per 10 cc.) is advised for all work, 
including red cell counts. A tentative classification of anemias on the basis 
of color index, volume index and saturation index is suggested. 


S. A. Levinson. 


A Critica, EvALuation or Hawn’s QUANTITATIVE METHOD For DETERMINING 
ProTeEIN AND Proteose. F. B. Serpert, J. Biol. Chem. 70:265, 1926. 


The Hahn method for the determination of protein and proteose consists in 
precipitating aliquots of the serum with (1) 2.5 per cent trichloracetic acid, 
and (2) phosphotungstic acid. The nitrogen of the second precipitate is non- 
protein, nonproteose nitrogen. That of the first precipitate is, supposedly, non- 
protein nitrogen. The method, with some modifications, is 99 per cent accurate. 


ArtTHuR Locke. 


A CoLoRIMETRIC METHOD FOR THE DETERMINATION OF ACETONE BoprEs In BLoop 
AND Urine. J. A. Benre and S. R. Benepict, J. Biol. Chem. 70:487, 1926. 


A colorimetric method is described for the determination of the acetone 
bodies in normal or pathologic urine or blood, based on the reaction of acetone 


with salicylic aldehyde in alkaline solution. : 
AuTHors’ SUMMARY. 


ForMED ELEMENTS IN URINARY SEDIMENT OF NorMAL INpIvipUALS. T. AppIs, 
J. Clin. Investigation 2:409, 1926. Errecr or Some PHysIoLocic VARIABLES 
on NumBer or Casts, Rep anpD WuitTEe Bioop CeLts AND EpirHeiiat CELLS 
In Urtng or Normat Inpivipuats. Ibid., p. 417. 


Addis gives the averages and ranges of variation in the twelve hour rates 
of excretion of casts, red and white blood cells and epithelial cells in urine 
from seventy-four normal persons. The averages of eighty-two counts on 
these subjects were: casts, 1,040; red blood cells, 65,750; white blood cells 
and epithelial cells, 322,500. The type of cast found was the hyaline variety. 
There were only three instances in which a single epithelial or granular cast 
was discovered. The hyaline casts only rarely contained any cell inclusions, 
and fat droplets were never seen. 

Quantitative determinations of the number of formed elements in the urine 
of normal persons failed to show that either bodily movements of various types 
or the ingestion of a large amount of protein in the form of meat had any 
Statistically significant effect. 


THE Use or Isopropyt ALCOHOL IN THE PREPARATION OF WASSERMANN ANTIGENS. 
R. M. Isnam, J. Lab. & Clin. Med. 12:52, 1926. 


Isopropyl alcohol is regarded as superior to ethyl alcohol for the prepara- 
tion of Wassermann antigens of the simple alcoholic type. It yields a product 
of superior antigenic power and shows relatively less anticomplementary action. 
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Isopropyl alcohol is superior also for the production of acetone insoluble anti- 
gens because it gives a more complete extraction of the acetone insoluble 
lipoids of normal tissues. The antigen produced is equal in antigenic power 
to that produced by use of ethyl alcohol and is somewhat superior as regards 


anticomplementary behavior with normal serum. 
S. A. Levinson. 


Quantitative Test or Bite Sats 1n Boop. P. SziArp, Biochem. Ztschr. 
173: 440, 1926. 


The blood plasma is extracted with alcohol and the bile acid salts pre- 
cipitated with ether. The precipitate, when dissolved in distilled water, will 
react with ferric chloride proportionally to the amount of bile acid salts in 
solution. This product dissolved in alcohol gives a bright red reaction with 
sulphosalicylic acid, and is compared with the standard made up in the same 
way from the sodium salt of glycocholic acid. The method is very sensitive, 
and gives a positive reaction in the blood of healthy persons. It can also 
be used to test duodenal contents. 


Countinc Bioop Piatetets. F. B. Hormann, Deutsche med. Wchnschr. 52: 
861, 1926. 
Tyrode solution, with the addition of one fifth of its volume of a 0.1 per cent 
solution of mercuric chloride, proved to be the best fluid for preserving platelets. 
In healthy persons the counts average 760,000 in men and 682,000 in women. 


THE CLINICAL SIGNIFICANCE OF THE GAS EXCHANGE DETERMINATION. A. LuBLIN, 
Klin. Wchnschr. 5:1263, 1926. 


The gas exchange determination (Rahel Plaut) is not a sure means of 
differential diagnosis between obesity of thyrogenic and hypophysial origin. 


ArtHuR Locke. 


Breepinc or Hookworms. K. Usami, Wien. klin. Wchnschr. 39:595, 1926. 


The stool is mixed with charcoal and incubated in a Petri dish; after three or 
four hours agar is poured on the surface and a little water added; the larvae 
pass through the agar and are found in the water 


Ca.tctum CHLORIDE AS A PRESERVATIVE FOR SHEEP Corpuscies. W. E. Hicers 
and T. Woutrem, Ztschr. f. Immunitatsforsch. u. exper. Therap. 47: 337, 
1926. 


For the preservation of sheep corpuscles a 0.1 per cent solution of calcium 
chloride in an 0.85 per cent solution of sodium chloride is recommended. It 
is believed that this solution is better than any other preservative now used. 


Tue DraGNosis oF TUBERCULOSIS, By GOLDENBERG’S MODIFICATION OF BESREDKA’S 
Tecunic. H. Scnutte-Ticces, Ztschr. f. Tuberk. 45:212, 1926. 


This technic of complement fixation uses the hemolysins and the complement 
in the patient’s blood. A certain parallelism exists between the hemolytic 
activity of the serum and the extent of the lesion; serums which are strongly 
positive have usually a higher hemolytic titer. The diagnostic efficiency of the 
test appears to be about the same as that of Besredka’s original test. 


Max PINNEeER. 





Society Transactions 


THE SOCIETY OF AMERICAN BACTERIOLOGISTS 
28th Annual Meeting, Philadelphia, Dec. 28, 29, 30, 1926 
Hans Zinsser, President; J. M. Sherman, Secretary 
SECTION ON GENERAL BACTERIOLOGY 


Hans Zinsser, Chairman 


Srupy oF THE GRowTH OF CLOSTRIDIUM BOTULINUM AND CL. SPOROGENES IN VEAL 
Inrusion Broth UNperR Repucep Pressures. Gait M. Dacx, W. A. STARIN 
and Marre WERNER, Department of Hygiene and Bacteriology, University 
of Chicago. 

Cl. botulinum types A and B and Cl. sporogenes were inoculated into tubes of 
veal infusion broth, which were placed under reduced pressures of air, oxygen 
and carbon dioxide. The tubes were sealed under the reduced pressures and 
incubated at 37 C. The growth of the organisms and the toxin production of 
Cl. botulinum were studied under these conditions. Both spores and vegetative 
cells were used. 

At air pressures of 4 cm. and less growth was regular, and in most cases 
occurred within one to two days. At pressures greater than 4 cm. growth was 
irregular, and in some cases occurred after several months. Growth was not 
obtained in any tube at pressures greater than 16 cm. 

The growth of spores and vegetative cells did not show marked difference 
under reduced air pressures. Toxin was not demonstrated in greater dilutions 
when 0.8 cm. of pressure was employed than when 5 cm. was used. 

Hydrogen peroxide was not demonstrated by Avery’s method in any of the 
tubes tested. 

At oxygen pressures of 5 and 10 cm. growth was not noted after three 
months’ observation. 

Growth of the organisms occurred regularly and uniformly at carbon dioxide 
pressures as high as 50 cm. Pressures higher than this were not employed. 
Growth was not any greater in tubes which were first evacuated and then placed 
under atmospheric pressure of carbon dioxide before finally reducing the pres- 
sures than in tubes which were merely evacuated and the final carbon dioxide 
pressure maintained. 

Cultures tested after one, five and thirty day periods of growth showed toxin 
production to be at its maximum after five days. The highest count of organ- 
isms was obtained after the one day period of growth. 

The hydrogen ion concentration of the cultures remained within the limits 
of growth for each organism tested throughout the entire experiment. 


THE IsoLATION oF PATHOGENIC ANAEROBES FROM AFRICAN PorsonEp ARROWS. 
Ivan C. Hatt, University of Colorado. 


The literature on poisoned arrows indicates that they owe their fatal action 
not only to various specific poisons but also in part to pathogenic micro- 
organisms. It is well known that arrow wounds which are not fatal within a 
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few minutes or hours are likely to become the seat of serious infections, notably 
tetanus, gaseous gangrene and cellulitis. Yet bacteriologic studies of such 
wounds have been few, and I do not find any studies of the bacterial flora of 
the arrows themselves in the available literature. 

This study deals with six arrows made by African bushmen and brought 
back to America by the Denver African Expedition of 1925, which was headed 
by Dr. C. E. Cadle. Three of these arrows belonged to the Kalahari bushmen, 
two to the Heikum tribe and one to the Ovachimbas of the Kaokoveldt. Only 
the Heikum arrows yielded poison; this was a dark, dry, gummy substance, 
and, according to Dr. Richard Whitehead, belongs to the group of glucosides, 
of which ouabain is an example, found in certain species of Strophanthus. A 
small guinea-pig was killed in six minutes by 10 mg of the crude poison. 

All of the arrows except the smaller Heikum arrow had pathogenic bacteria 
on their points. Besides several species of “hay bacilli,” there were isolated and 
identified the nonpathogenic B. centro-sporogenes, B. bifermentans, B. sporogenes, 
two species of sporulating anaerobes belonging to obscure or possibly new species, 
Staphylococcus albus, Streptococcus fecalis and Streptococcus mitis. The 
pathogens were B. histolyticus, B. novyi, B. septicus, and B. welchii; all of these 
were typically virulent for guinea-pigs. Special tests for B. tetani, B. botulinus 
and B. coli failed to reveal any of these germs. 


QUANTITATIVE ASPECTS OF THE PROTEIN METABOLISM OF C. PUTREFACIENS 
(McBryve). L. B. Parsons and W. S. Srurces, Laboratory of the Cudahy 
Packing Company, Omaha, Nebr. 


A complete study has been made of the organism first isolated by McBryde 
(U. S. Dept. Agric., Bur. Animal Ind. Bull. 132, 1911). The formol and 
ammonia nitrogen produced by C. putrefaciens in meat and gelatin mediums 
has been determined as a function of time. These values show this organism 
to be markedly proteolytic, although other common putrefactive anaerobes are 
shown to digest more rapidly and to produce greater amounts of ammonia and 
amino-acids. Volatile acids produced during proteolysis consist of from 85 to 
90 per cent acetic and from 10 to i5 per cent isovaleric. Nonvolatile acids 
are not produced. An exact equivalence between volatile acid and ammonia 
has been demonstrated for six strains at all ages and for twenty-four strains 
at one age. Preliminary data indicate that this equivalence does not exist in 
the case of several other anaerobes. These data admit of certain conclusions 
of a fundamental nature concerning the mechanism of deamidization. 


A Strupy or Some ANAEROBIC Micro-OrGANISMS FouND IN NASOPHARYNGEAL 
WasHIncs. Sara E. Branuam, Department of Hygiene and Bacteriology, 
University of Chicago. 


Nasopharyngeal washings from twenty-six persons were examined by the 
technic of Olitsky and Gates. These twenty-six washings represented eight 
normal persons, thirteen with colds and five with cases of acute uncomplicated 
influenza within thirty-six hours after the onset. From eleven of these samples 
seventeen strains of anaerobic micro-organisms were isolated, fourteen of which 
seemed to belong to species previously described. Five strains seemed to be 
identical with Staphylococcus parvulus reported first by Veillon and Zuber, and 
since found abundantly by Holman and Krock and by Hall and Howitt. Two 
were probably the spirochetes described by Tunnicliff. Seven were apparently 
the filtrable micro-organisms reported by Olitsky and Gates: Two of these 
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seemed identical with their group I, one with group III. Four were probably 
either Bacterium pneumosintes or group II; three of these came from cases of 
influenza. 

The three remaining strains seem to be hitherto undescribed. One of these, 
a small hemolytic diplococcus, which grew only under anaerobic conditions, is 
described here. 


On THE CULTURAL CHARACTERISTICS OF LAcToBACILLUS AcIDoPHILUS. C. Roos,. 


H. K. Mulford Company, Biological Laboratories, Glenolden, Pa. 


The name L. acidophilus applies to a group of biologically related strains 
variable in cultural and morphologic characteristics. 

The changes noted in a strain under close observation for four years strongly 
indicate that the various types of L. acidophilus colonies, as found on plating 
feces, are mutants. 

Acid production, carbohydrate fermentation and colony formation are not 
constant characteristics, and alone do not constitute a basis for classification. 

From the standpoint of clinical usage, source of the strain, nutrient and 
physical requirements to facilitate growth and temperature range are important 
factors, and must necessarily be considered. 


Potato UTILIZATION AS INDICATED By HyproGEN Peroxipe. JEAN GULL and 
Jean Broapuurst, Teachers College, Columbia University. 


The dissatisfaction commonly felt with solid potato as a diagnostic medium 
is due not only to the irregularity with which growth occurs on potato for 
a given species, but to the variations in appearance due to the differences in 
the softening of the potato in sterilizing, the height of the water in the tube 
and the “browning” and drying of the potato slices. Therefore, we have adapted 
a hydrogen peroxide test being used in our laboratory to this situation, adding 
1 cc. of hydrogen peroxide to twenty-four-hour (loop) cultures of the organism 
in (5 cc.) semifluid potato, stirring the mixture thoroughly after releasing the 
hydrogen peroxide at the bottom of the tube. The results with some thirty 
species of bacteria may be classified in several qualitative groups: (1) no 
ebullition of gas, as in sterile mediums, (2) a mere ring of surface bubbles, 
(3) a frothy layer of about one-fifth to one-fourth the height of the potato- 
hydrogen-peroxide mixture, (4) a foamy mass about equaling the height of 
the mixture, and (5) a foamy mass from two to almost four times the height 
of the mixture, as in Serratia marcescens and Pseudomonas pyocyaneus. 

These qualitative groups are merely tentative; and this report is but a pre- 
liminary one, made in the hope of securing cooperation (especially cultures) 
for other phases of hydrogen-peroxide reaction (namely, effect on pigment 
manifestations, bacterial relationships) now being carried on in our laboratory. 


AppaRATuS SuccestTions: (1) Test Tuse Prucs, (2) Semrporous Perri 
DisHES AND (3) CENTIMETER COUNTERS. JEAN BroapHuRsT, Teachers Col- 
lege, Columbia University. 


(1) Test Tube Plugs——To decrease the labor and expense attendant on the 
usual rolled cotton plug, a hollow rubber plug has been devised. The hollow 
is loosely filled with a small mass of absorbent cotton, insuring sterility, but 
readily meeting the usual air and steam adjustments; each end of the plug 
curves slightly toward its central opening, causing the slightly bulging sides 
to press tightly against the test tube. A surfacing of paraffin, if desired, is: 
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easily applied, and it interferes less with the future manipulations of the plug 
than do cotton plugs. If preferred, a covering of absorbent cotton can be used 
on these rubber plugs; its application requires but a single manipulation, in 
which the cotton center is also placed in the plug cavity. 

(2) Semiporous Petri Dishes—In an effort to secure a cheap semiporous Petri 
dish cover, several different chemical substances, such as cellulose acetate, and 
commercially known “fillers” and lacquers have been tried on the unglazed 
white covers. 

(3) Centimeter Counters.—The delimitation of given areas on slides for direct 
counting of bacteria (vaccines, milk) and on Petri dishes for colony counts 
may be more satisfactorily made by applying pieces of gummed paper, with 
cut-out openings of 1 and 2 sq. cm. Such cut-out pasters are preferable to 
outlines with a wax pencil, because they are exact and fragments of pencil 
do not confuse the microscopic count. In counting crowded Petri dishes, several 
advantages are found: the cut-out paster fits close to the glass surface, and 
changes in the angle of the worker’s head causes less variation in the size 
wf the field actually counted; the Petri dish can be held up in front of the 
eye, while the worker may assume a comfortable position which can be varied 
at will, instead of bending in a cramped position over the Stewart or Wolff- 
huegel plate. The margin of the paster is wide enough to be used for recording 
results, and it acts as an eye shield, especially in the lantern-counting of colonies 
previously described by the author. The 2 sq. cm. counters are recommended 
for direct milk counts for which a thinner film is desired than is obtained 
with the 1 sq. cm. area. Counters for trial use will be supplied on request. 


A Pretiminary Stupy or Two Hunprep Gram-Necative Baciiir Iso_atep 
FROM CASES OF GENITOURINARY INFecTION. J. H. Hu, L. R. Seman, 
A. M. S. StapnicHenxo and M. G. Ettis, James Buchanan Brady Urological 
Institute, Johns Hopkins Hospital, Baltimore. 


This paper is a study of the cultural characteristics of 200 cultures of gram- 
negative bacilli isolated from genito-urinary infections. The methods used 
included the fermentation of carbohydrates, growth in gelatin, the production 
of acetyl-methyl-carbinol, the methyl red test, indol production, motility, urea 
decomposition, hemolysis, capsule formation and citrate utilization in Koser’s 
‘citrate broths and on Simmons citrate agar. 

From these observations the organisms were divided into five main groups 
as follows: group 1, organisms not producing acetyl-methyl carbinol, methy] 
red positive, fermenting lactose and other carbohydrates with the production of 
acid and gas, citrate utilization none or scant; group 2, organisms producing 
acetyl-methyl carbinol, methyl red negative, fermenting lactose and other carbo- 
hydrates with the production of acid and gas, citrate utilization prompt; group 3, 
Proteus; Group 4, Pseudomonas pyocyanea and group 5, organisms not in 
groups 1, 2, 3 or 4. 

Under group 2 a study of the rate of. production of acetyl-methyl-carbinol 
has been made, under group 3 the decomposition of urea has been studied espe- 
cially, the fermentative action of group 4 has been emphasized. 

These organisms, especially groups 1 and 2, have been compared with each 
other and with organisms previously reported by others in genito-urinary infec- 
tions. Comparisons have also been made with similar organisms isolated by 
others from different sources, such as the intestinal tract, soil and milk. 


Emphasis has been placed on the pathogenicity of the crganisms in group 2 
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of our series. A correlation of the organisms studied with the clinical obser- 
vations is included. 


SurFACE TENSION STUDIES WITH L. ACIDOPHILUS AND L. BULGARICUS. NICHOLAS 
KoreLtorr and Puivip BeerMan, Department of Bacteriology, Psychiatric 
institute, Ward’s Island, N. Y. 


A method of standardization has been developed which yields fairly con- 
cordant results in growing these lactobacilli at varying surface tensions. Using 
sodium ricinoleate and sodium oleate as depressants, nine different strains of 
L. acidophilus (six of these isolated from commercial Acidophilus products now 
on the market) and six different strains of L. bulgaricus have been tested repeatedly 
in different concentrations. 

All strains of so-called L. acidophilus with one exception were able to grow 
at a surface tension of 3 or more dynes lower than any L. bulgaricus in the 
presence of sodium ricinoleate. The average critical point for L. acidophilus 
strains for this depressant was 37.9 dynes, while the average critical point for 
L. bulgaricus strains was 5.2 dynes higher, or 43.1 dynes. 

It is significant that two strains of L. acidophilus which have been passed 
through the human intestinal tract, and are of proved therapeutic benefit, had 
the lowest critical point, namely, 35 dynes. 

Both L. acidophilus and L. bulgaricus strains grew at lower surface tension 
when sodium oleate was used as a depressant than when equivalent concentrations 
of sodium ricinoleate were employed. 

These results substantiate the contention that surface tension is a satisfactory 
criterion for differentiating L. acidophilus from L. bulgaricus. 


Tue Errect or SoptumM RICINOLEATE AS A SURFACE TENSION DEPRESSANT ON 
THE GROWTH oF Bacrertum Coir. W. R. Asus, Bureau of Dairy Industry, 
U. S. Department of Agriculture, Washington, D. C. 


A study has been made of the effect of sodium ricinoleate as a surface 
tension depressant and as a salt, on the growth of a strain of Bacterium colli. 
The results of these experiments are presented. 


Tue Errecr or BACTERIAL CELLS ON THE CHEMICAL COMPOSITION OF THE SuR- 
ROUNDING MENSTRUUM AS INFLUENCED BY THE PRESENCE OF VARIOUS ELEC- 
TroLyTes. H. J. SHauGHNESsy and C-E. A. Wrinstow, Yale University 
School of Medicine. 


Cells of Bact. coli in the zone of physiologic interest (fa 4-10) produce 
changes in acidity by means of direct absorption of H or OH ions in such 
a manner that there may not be any injury to the cell. Sodium chloride 
and calcium chloride decrease the ability of the cells to perform this action, 
most markedly in the alkaline range. 

In addition to this type of regulation, there is another which seems to be 
dependent on the production of carbon dioxide and ammonia, aided perhaps 
by diffusion of hydrogen ions carried into the surrounding fluid by chloride or 
phosphate ions. 

More prolonged exposure of bacterial cells to aqueous menstruums leads 
to an overproduction of ammonia, and in the case of B. cereus, which dies 
under the conditions of the experiment, a marked excess of alkali is produced. 

Living cells of Bact. coli and even dead cells of B. cereus appear to be rela- 
tively impermeable to chlorine phosphate and calcium ions. On the other hand, 
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carbon dioxide and ammonia pass freely. The cell wall of B. cereus is in 
general much more permeable than that of Bact. coli. 

Neither heating the cells at 60 C. for fifteen minutes nor boiling for thirty 
minutes affects either the diffusion of electrolytes or the liberation of carbon 
dioxide. Boiling, however, almost wholly inhibits the production of ammonia. 

Dilute solutions of sodium chloride promote the liberation of the substances 
studied from both normal and heated cells. 

Strong solutions of sodium and of calcium, on the other hand, decrease the 
liberation of ammonia and other alkaline substances, but increase, relatively, 
the liberation of acidic substances. 

In the case of Bact. coli, strong solutions of calcium show a sharp initial 
rise in titratable alkalinity and in titratable acidity followed by a fall, a 
phenomenon we attribute to a decreased permeability which leads to lysis and 
liberation of proteins followed by an accumulation of new reactive films on the 
protein micellae or to absorption of the oppositely charged ions. 


Tue INTERPRETATION OF CHANGES IN ELECTRICAL RESISTANCE ACCOMPANYING 
THE DeatH or Cetts. A. Zoonp, MacDonald College, Quebec, Canada. 


The electrical resistance of suspensions of Bacillus cereus in balanced Ringer 
solution is found to decrease when the suspension is killed by heat or by 
mercuric chloride. The resistance measurements, however, indicate that the 
phenomena accompanying the death of the cell by heat and by mercuric chloride 
are not identical. 

When cells killed by mercuric chloride are resuspended by repeated cen- 
trifuging in Ringer solution, it is found that the resistance of the suspension 
is the same before and after death. This clearly indicates that the conductivity 
of bacterial cells, namely, their resistance to the passage of ions moving under 
the influence of an electric current, is not materially affected by the death 
of the cell. The pronounced drop in resistance accompanying the death of 
the cells under the influence of mercuric chloride can be accounted for only by 
the assumption that death is accompanied by destruction of the semipermeable 
membrane surrounding the bacterial cell, and that consequently there is an 
adjustment of osmotic differences which may modify the concentration of 
salts in the suspending solution, and thus affect its electrical resistance. 

When a suspension of Bacillus cereus in Ringer solution is killed by heat, 
there is a pronounced drop in the resistance of the suspension. This, however, 
is accompanied by a corresponding drop in the resistance of the suspending 
solution, indicating that the resistance of the cells is not materially affected 
by the heat treatment, but that the decrease in resistance is due to the diffu- 
sion of salts out of the cell. This view is supported by the fact that when 
the suspending solution is replaced by a solution of normal concentration by 
means of repeated centrifuging the resistance of the suspension again rises to 
a value of little below the resistance of the living suspension. That it does not 
quite attain that value is explained by the observed fact that the volume of 
the cells is materially decreased by the heat treatment. This is further sup- 
ported by the observation that when a suspension killed by mercuric chloride 
is subjected to heat, there results a further drop in resistance, which remains 
constant through repeated centrifuging and resuspensions in Ringer solution. 

The data presented in this paper show that, in interpreting the results of 
resistance measurements, the essential difference between the permeability of 
cells to ions moving under the influence of an osmotic gradient and their 
permeability to ions moving under the influence of a potential gradient must 
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be fully recognized. Measurements of resistance give valuable information as to 
the osmotic changes occurring in the cell solution system, but the permeability 
of the cell ions moving under the influence of an electric current does not seem 
to be affected in any way by the phenomenon of death. 


A MopIFICATION OF THE BROWN APPARATUS FOR THE DETERMINATION OF COLORI- 
METRIC pa. WILLIAM H. Wricnt and H. G. Harprne, College of Agriculture, 
University of Wisconsin. 


An arrangement of the fa scale on the glass background according to the 
range of this indicator makes a more convenient set, and permits comparison 
and cross-checking of indicators. Clark and Lubs buffer solutions sterilized 
intermittently at 100 C. have been found to be entirely satisfactory and to 
retain their accuracy. 


LimITING Factors IN THE Lactic FERMENTATION. L. A. Rocers and E. O. 
Wuittier, Bureau of Dairy Industry, U. S. Department of Agriculture, 
Washington, D. C. 


Cultures of Strept. lactis increase to a level which is constant for the same 
culture under fixed conditions. At this level there does not appear to be 
appreciable increase or death of cells, but fermentation continues for some hours. 

This level has a direct relation to the buffer content of the medium, is 
higher in milk than in broth, higher in milk or broth maintained at a constant 
fu, and still higher in mediums held at a constant fa and aerated. Holding 
the pa constant prolongs the fermentation, but it finally ceases. Reducing the 
crowding effect by filtering and returning filtrate does not prolong multiplica- 
tion or fermentation. The effect of concentration of undissociated lactic acid 


in stopping acid production was found to vary somewhat with other factors, 
as indicated by earlier investigators. In an aerated milk culture the reduction 
potential is raised from approximately —0.2 volts to + 0.2 volts. The oxidation- 
reduction level probably affects the population level. 


BACTERIAL METABOLISM. THE INFLUENCE OF PHOSPHATE BUFFER IN SUGAR-FREE 
AND IN GLUCOSE-CONTAINING Mepiums C. A. SLANeETz and Leo F. Rettcer, 
Laboratory of General Bacteriology, Yale University. 


Metabolism experiments were conducted on the following twenty-two organ- 
isms: B. subtilis (two strains), B. cereus, B. megatherium, B. anthracis, Bact, 
coli (two strains), Bact. typhosum (two strains), Bact. paratyphosum A and B 
(two strains each), Ps. pyocyanea, E. prodigiosus, Bact. bronchisepticus, Bact. 
pullorum (two strains), Proteus vulgaris, Staph. aureus, C. sporogenes and C. 
welchii. 

The studies were concerned with changes effected in amino-acid nitrogen, 
nonprotein nitrogen, ammonia nitrogen, biuret, H-ion concentration, glucose 
and turbidity in buffered and in unbuffered plain and glucose broth. 

The presence of balanced phosphate (1 per cent or M/7) in carbohydrate- 
free and in glucose-containing peptone had an accelerating effect on bacterial 
metabolism. This influence is directly associated with the maintenance of 
suitable H-ion concentration. 

Marked differences in nitrogen metabolism were observed between different 
types or groups of organisms, and even between species of the same genus, as 
for example, B. cereus and B. megatherium. 
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The “proteolytic” activity of some organisms may be inhibited or greatly 
retarded by the presence of fermentable sugar in the medium. However, this 
inhibition is not due directly to the sugar itself, but to the accumulation of 
products of carbohydrate metabolism, the organic acids. 

When favorable environmental conditions are maintained, as, for example, by 
phosphate buffer, the type and degree of nitrogen metabolism exhibited by an 
organism in glucose broth may approximate those displayed by it in plain 
peptone broth. 

Definite, though usually small, amounts of amino-acids and ammonia are 
utilized by bacteria during the period of active growth. A greater decrease in 
amino and ammonia nitrogen generally accompanies the more luxuriant growths 
noted in buffered glucose-containing mediums than in the unbuffered and in the 
carbohydrate-free mediums during the period of rapid multiplication. 

When B. cereus is grown under conditions of greatly reduced oxygen supply, 
ammonia formation is slight, but the changes in amino-acid nitrogen compare 
favorably with those brought about under fully aerobic conditions. 


STUDIES ON THE METABOLISM OF THE Bact. AsortTUs-MELITENSIS BRONCHI- 
SEPTICUM-ALCALIGINES Group. NITROGEN METABOLISM. JAMES G. MCALPINE 
and Cuartes A. SLanetz, Storrs Agricultural Experiment Station, Conn. 


Eight strains of Bact. abortus, five of bovine and three of porcine origin, five 
strains of Bact. melitensis from various sources, two strains of Bact. bronchi- 
septicum and two strains of Bact. alcaligines were employed in this study. The 
organisms were grown in 1 per cent Fairchild’s peptone broth, both with and 
without the addition of 1 per cent glucose. Duplicate sets were grown in the 
presence of 10 per cent carbon dioxide and in jars containing ordinary air. After 
incubation at 37 C. for two, six, nine and fourteen days, the broth cultures were 
analyzed for free ammonia, for amino nitrogen by the Van Slyke and Sérenson 
methods, for nonprotein nitrogen and for the utilization of glucose by the Benedict 
method. The rate of growth was measured by the McFarland nephelometer, and 
hydrogen ion concentrations were determined by the colorimetric method of 
Clark. 

The results of these preliminary experiments are briefly given. Carbon dioxide 
accelerated the growth of the bovine strains of Bact. abortus, even though they 
had become accustomed to aerophilic conditions by long continued culture on 
artificial mediums. Added carbon dioxide did not stimulate growth of the porcine 
strains. The growth of Bact. melitensis, Bact. alcaligines and Bact. bronchi- 
septicum was markedly retarded by the addition of 10 per cent carbon dioxide. 

Hydrogen ion determinations showed constantly increasing fu values for Bact. 
alcaligines, Bact. bronchisepticum and bovine strains of Bact. abortus, even in 
the glucose-containing medium. In glucose broth, Bact. melitensis and the porcine 
strains of Bact. abortus constantly exhibited pa values approximating, or lower 
than, those of the controls. This may be accounted for by the apparent utiliza- 
tion of Bact. melitensis and the porcine strains of Bact. abortus of small quantities 
of glucose as determined by the Benedict method. This apparent utilization was 
not so marked in the bovine strains of Bact. abortus, in the cultures of Bact. 
alcaligines or in those of Bact. bronchisepticum. It has been assumed that certain 
nitrogen fractions tend to give high values in the Benedict test, and it is possible 
that the utilization of these substances by the bacteria in question would result 
in lower sugar values. 


Bact. alcaligines, Bact. bronchisepticum and Bact. abortus of bovine origin 
showed a steady increase in free ammonia in the glucose broth during the fourteen 
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days’ incubation. On the other hand, the porcine strains of Bact. abortus exhibited 
little if any change in free ammonia content. In the cultures of Bact. melitensis 
relatively little free ammonia could be demonstrated before the ninth day. 

There was comparatively little change in the amino-nitrogen content of the 
cultures of Bact. melitensis and the swine strains of Bact. abortus. The bovine 
strains of Bact..abortus utilized considerable amounts of amino-nitrogen during 
the fourteen-day period of observation. This utilization also was marked in the 
cultures of Bact. alcaligines and Bact. bronchisepticum. 

From these preliminary experiments there appears to be a decided difference in 
the metabolic activities of Bact. melitensis and Bact. abortus of bovine origin, 
at least in the strains used in this study. Cultures of Bact. abortus from porcine 
sources resembled more closely Bact. melitensis than the bovine strains of Bact. 
abortus, 


A BIiocHEMICAL METHOD OF DIFFERENTIATING BRUCELLA ABORTUS FROM BRUCELLA 
MELITENSIS — PARAMELITENSIS. Forest HuppLeson and ELizaABETH ABELL, 
Bacteriological Section, Michigan Agricultural Experiment Station. 


It has been found that Brucella abortus in its growth activity on a suitable 
medium, under aerobic incubation, causes the liberation of hydrogen sulphide gas 
while Brucella melitensis or Brucella paramelitensis does not. The gas may be 
detected by means of lead acetate paper. 

In this study ninety-two strains of Br. abortus, thirty strains of Br. melitensis 
and ten strains of Br. paramelitensis were employed. All of the strains were 
isolated either in Europe or in this country from bovine, swine, human, caprine 
and equine sources. 

The hydrogen sulphide test so far has agreed with the agglutination absorp- 
tion test in placing the strains in the abortus or melitensis group. The hydrogem 
sulphide test offers a rapid procedure for the grouping of newly isolated strains. 


Stupres IN BACTERIAL METABOLISM: ON THE SELECTIVE UTILIZATION oF AMINO- 
Acips BY Bacrerta. E. Lee Treece, Department of Bacteriology, University 
of Kansas, Lawrence, Kans. 


The utilization of a number of amino-acids by members of the intestinal group 
of bacteria was studied by means of growth rates and by a comparison with 
the utilization of cystine in a synthetic medium. Hydrogen sulphite production 
was used as an index of the utilization of the cystine by the organism. 

In this way it is shown that when two amino-acids are present, one may be 
used in preference to the other. Such sparing of cystine serves to explain the 
delayed hydrogen sulphide production from peptone by certain bacteria of this 
group. 


A Bvoop-CLor Dicest Meprum For CULTIVATION OF HEMOPHILIC AND OTHER 
Bacrerta. R. S. Spray, School of Medicine, West Virginia University. 


It is believed that the medium herein described preserves the valuable features 
of chocolate agar, while it eliminates the tedious details of the aseptic prepara- 
tion required for routing chocolate agar. 

After removing serum from blood clot for preparation of Loeffler’s medium 
the clot is drained and comminuted by passing through wire gauze. It is then 
boiled, and again finely divided. One liter of the semifluid material is placed 
in a 2 liter flask; 20 Gm. of anhydrous sodium carbonate, 5 Gm. of trypsin and 
15 or 20 cc. chloroform are added. 
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The fluid is incubated for fifteen days, with a second addition of 3 Gm. of 
trypsin on the tenth day. Chloroform may be added on the fifth and tenth days 
to prevent bacterial decomposition. 

By the fifteenth day digestion is practically complete. The fluid is rendered 
strongly acid with hydrochloric acid (50 to 75 cc.) and steamed in water-bath to 
drive off chloroform, then titrated with normal sodium hydroxide to reaction 
bu 74 to 7.5; it is then placed in tubes and autoclaved. If the tubes are sealed 
with paraffin, the medium keeps indefinitely. 

This blood clot digest, thus prepared similarly to Wolf's casein-digest, may 
be added in from 5 to 10 per cent to melted North’s, or other agar, placed in 
tubes, and sterilized like plain agar. On the resulting medium, H. influenzae, 
Pneumococcus, and Streptococcus grow abundantly. When sodium oleate is added, 
as in the Avery medium, H. influenzae grow vigorously. 

If the blood clot digest is filtered through cotton, a clear filtrate is obtained, 
which, added to agar, gives a clear medium similar to hemolyzed blood agar, 
on which H. influenzae colonies are characteristic. 


BACTERIOPHAGE ACTIVE AGAINST A THERMOPHILIC Bacrmtus. STEwaArt A. 
Koser, Hygienic Laboratory, University of Michigan, and the Department 
of Bacteriology, University of Illinois. 


A lytic principle, or bacteriophage of d’Herelle, active against a thermophilic 
organism was obtained from river water polluted by sewage. The organism in 
question is a slender spore-forming rod. Its optimum growth temperature 
appeared to be from about 45 to 52 C., and development at this point was more 
rapid than at 37 C. The maximum temperature was from 58 to 60 C. At 20 to 
25 C. the culture developed slowly, requiring several days to produce scanty 
growth on agar slants. A lytic filtrate was developed by the usual method of 
alternate feeding and filtration at 37 C. After development at this temperature 
it was found to be active against the homologous culture at various points from 
room temperature (20 to 25 C.) up to about 58 C., with pronounced and vigorous 
action at 50 to 52 C. 

The filtrate fulfilled the commonly accepted tests for demonstration of the 
bacteriophage. It caused both inhibition and lysis of the culture, was transmissible 
in series, and in appropriate dilutions formed plaques of lysis on agar slants pre- 
viously inoculated with the culture. At 50 to 52 C., the plaques were larger than 
at 37 C. Tests for inactivation showed that this “thermophilic bacteriophage” 
survived heating at 70 C. for thirty minutes, but was destroyed at 75 C. Thus, 
in spite of its activity at higher temperatures, its heat resistance is about the sarhe 
as that reported for the usual coli, typhoid or dysentery bacteriophage. 


An ADAPTATION OF THE CHAMBERS MICRODISSECTION APPARATUS FOR THE ISOLA- 
TION OF SINGLE BACTERIAL CELLS. WiLttiAM H. Wricut and Exizaseta F. 
McCoy, College of Agriculture, University of Wisconsin. 


The double Chambers apparatus as made by Leitz has been found to be well 
adapted to the isolation of single bacterial cells. The 13 mm. chamber made 
by Leitz is easily converted into a moist chamber in which drops of sterile 
solutions as small as from 5 to 10 microns can be held without evaporation 
for over an hour. Single cells are isolated in such a small drop with one pipet, 
and transferred to sterile culture medium with the other. 

Two types of micropipets have been found useful. One is a 45 degree type 
for making the small drops, and one a 90 degree type for removing single cells. 
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Neither should have a tip bore of less than 5 or more than 10 microns for 
bacteria, and 25 to 30 microns for yeasts. 

Advantages of the technic are: certainty of single cell cultures; ease of mani- 
pulation — six isolations in thirty minutes under best conditions, while the average 
is about three per hour; the isolation of pure cultures when selective cultural 
methods often fail; the fact that single cell isolations have given growth with 
about 90 to 100 per cent of young yeast cells, 25 to 30 per cent with aerobic 
bacteria and 1 per cent with anaerobic bacteria. 


SYMPOSIUM ON FILTRABLE VIRUSES 


Hans Zinsser, Chairman 


FILTRABLE VirUsES—A CriticaAL Review. T. M. Rivers, Rockefeller Institute 
for Medical Research, New York City. 


Throughout this discussion the term “filtrable viruses” is used in a noncom- 
mittal way to designate active transmissible agents which are capable of producing 
pathologic conditions in bacteria, plants, insects, fish, birds, and mammals, and 
which by general consent are limited for the moment to the number of active 
agents connected with the diseases listed in the table. The arrangement of the 
diseases is for convenience of discussion, and does not carry a classificatory 
significance. In the first place, filtrability of the etiologic agents does not sharply 
delimit this group of diseases, as it is well known that the viruses share this 
characteristic with certain small bacteria and vibrios, and also with some spiro- 
chetes and protozoa. Furthermore, in regard to the etiologic agents of some 
diseases within the group, either filtration experiments have not been recorded,. 
or there is much discussion as to whether they are filtrable. In the past all 
attempts to classify these diseases have been unsuccessful, and there is every 
reason to believe that such attempts are still premature. The diseases listed 
form a heterogeneous group. In fact, they exhibit so many differences that a 
discussion of the filtrable viruses almost amounts to a separate discussion of each 
disease. This is due to the fact that the filtrable virus group has been used 
to a considerable extent as a dump heap for infectious diseases of unknown 
etiology. Therefore, it is not unlikely that some of them will be shown to be 
caused by small bacteria or protozoa. When this occurs, such diseases should 
be removed from the filtrable virus group, and given their correct position in 
the classification of diseases. 

Epidemiology.—Epidemiologic problems presented by the virus diseases in. 
regard to regional distribution, seasonal variation, host susceptibility and virulence 
are similar to the problems found in connection with other infections. 

Immunity.—It is doubtful, with a few possible exceptions, whether injection 
of a virus completely inactivated leads to a protection against the same virus im 
an active state. Diseases produced by the filtrable viruses usually lead to a 
lasting immunity if the patient recovers. In this respect virus diseases differ 
from those caused by ordinary bacteria. This is not universally true, however, 
since one attack of typhoid fever produces a fairly lasting immunity. Enduring 
immunity has never been explained satisfactorily. Whatever the true cause of 
the phenomenon may be, it is not unlikely that it is closely related in some way 
to the peculiar parasitism exhibited by the viruses. 

Prevention of Virus Diseases—The prevention of virus diseases depends on 
the protection of susceptible persons from exposure or on their immunization by 
means of vaccination with attenuated or modified viruses. 
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Filtrability—Since the discovery of the first filtrable virus in 1892, it has 
been determined by means of different kinds of filters that many diseases are 
caused by active agents smaller than ordinary bacteria. Some of them are pre- 
sumably much smaller, and are probably optically immeasurable. Others, how- 
ever, do not seem to be so small, and concerning their filtrability there is much 
discussion. Methods of filtration are crude and inaccurate. The most one can 
say concerning the viruses is that under given experimental conditions they 


Filtrable Virus Diseases 


Bacteriophage 


Mosaic diseases of plants 
(infectious chiorcsis) 


Sacbrood 

Wilt of European nun moth 
Witt of gypsy moth caterpillar 
Jaundice of silk worms 


Epizootic of guinea pigs 
Hog cholera 
Cattie plague (Rinderpest) 
Pernicious anemia of horses 
Vieus I infection of rabbits 
Foot-and-mouth disease 

1 Type A 

2 Type 0 
Vesicular stomatitis of horses 
Paravaccinia No report on filtration) 


Swinepox 
Goat pox 
Sheeppox 
Horse pox 
Cowpox } 
Smallpox 
Varioloid 
Alastrim 
f Chicken pox No reports 
Herpes zoster Jon fittration 
ewe herpes 


2 


6 {Encephalitis 
1 Lethargic 
2 Following vaccination}< 
3 Japanese 1924 
4 Koritschoner 
ths Australian X disease |g 
liomyelitis 
Rabies 
Bornds disease 
Fowl plague and plague of blackbirds 
Guinea pig paralysis 
Distemper of dogs 





Trachoma and inclusion blenorrhes 
Infectious papular stomatitis of cattle 
Molluscum contagiosum 
Warts 
Contagious epithelioma (fow!l-pox) 
1Chickens 
2 Pigeons 
Infectious myxomatosis of rabbits 
Rous sercoma of chickens 
Leukemia of chickens 
Lymphocystic disease of fish 
Epithetioma of fish - }No reports on filtration 
Carp-pox 


Mumps (According to Kermorgant, 4 spirochetat disease) 
Agalactia (According to Bridré,a bacterial disease) 
Salivary gland disease of guinea pigs 


Measies (rubeota) 
German meeasies (rubella) (No report on filtration) 


Grippe (influenza) (Accomding to Olitaky and Gates a 
Common colds becterial disease) 


iairobi disease of sheep 
Cetarrhal fever (biue tongue) of sheep 
African horse sickness 
Pappataci fever 
Dengue fever 

low fever (According to Noguchi « 
Spirochetal diseave) 

Typhus fever 
Trench fever 
Rocky Mountain spotted fever 
Heartwater disease 


a 
Rickettsia 





Fiood fever of Japan 


at 


Oroya fever and verruga peruviana 
Pleuropneumonia 

Avian diphtheria 

Scariet fever 


~] 
eases 


Bacteri 
di 





Majority of the diseases which have been placed in the 
filtrable virus group by different workers. 


either pass or do not pass through certain filters. The failure to pass a filter, 
however, is not determined in every instance by the size of the virus. Filtrates 
from uncontrolled, and even from well controlled, sources may contain more 
than one active agent, some of which may be cultivated on artificial mediums. 
All investigators should be extremely careful in working with filtrates not to 
be misled by their observations, and ascribe to an active agent an etiologic role 
in a disease with which it has nothing more than an accidental connection. 
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Size-—The size and weight of molecules of crystalline egg albumin and crystal- 
line hemoglobin are not agreed on. Consequently, what hope is there at present 
of ascertaining the size of viruses which have not been obtained in a pure state? 


Cultivation—It has not been proved that any of the etiologic agents of the 
diseases in the table down to mumps can be cultivated in the absence of living 
cells. A satisfactory explanation of the difficulty experienced in cultivating the 
viruses on artificial mediums is not easily found. Their small size alone should 
not necessarily make them insusceptible to cultivation. Nor does it seem to 
be a question of delicacy or sensitiveness, because many of them are extremely 
resistant to chemical and physical agents. Furthermore, viruses are not found 
multiplying free in nature. The viruses appear to be obligate parasites in the 
sense that their reproduction is dependent on living cells. 

Cell Types in Relation to Virus Reproduction.—In view of the fact that most 
viruses multiply only in the presence of living cells, it is advisable to ascertain 
what kinds of living cells promote their reproduction best, and what effect on 
the cells is induced by the reproduction. A remarkable specificity of species is 
exhibited by many viruses. Frequently young cells seem essential for the activity 
of the viruses. Some viruses show an affinity for cells of certain tissues, and 
apparently can neither multiply nor produce signs of disease unless they come 
into close relation with these cells. It is not known whether the viruses multiply 
intracellularly or extracellularly. Nevertheless, they have a profound influence on 
cells, and cause remarkable changes within them. This influence probably accounts 
for the fact that in lesions caused by many viruses intracellular changes assume 
appearances characteristic enough to be spoken of as inclusion bodies. In this 
respect many diseases caused by viruses differ from those caused by ordinary 
bacteria. 


Inclusion Bodies——Inclusions may occur in the cytoplasm, in the nucleus or 
in the cytoplasm and nucleus. Various ideas are held concerning them. Some 
investigators consider them merely as products of degeneration, but others believe 
that they are the virus itself, while yet others think of them as virus surrounded 
by a mantle of altered cellular material. As yet their nature has not been 
definitely determined. Nevertheless, in spite of the ignorance concerning their 
nature, inclusion bodies have held and will continue to hold an important position 
in the study of this group of diseases. Many attempts to produce significant 
inclusions by artificial means have been unsuccessful. Therefore, under properly 
controlled conditions, the presence of inclusions, accepted as significant, is undoubt- 
edly in the majority of instances indicative of the presence of a virus in the 
immediate vicinity. 

Characteristics of Filtrable Viruses —A wide range in the degree of resistance 
to physical and chemical agents is exhibited by the viruses. The question of 
the organized or corpuscular nature of viruses has not been satisfactorily settled. 
Bacteriophage, rabies virus and herpes virus, in the absence of living cells, do 
not respire enough to be detected. Phenomena have been observed that cause 
one to ask whether viruses can mutate. Whether it is correct to speak of these 
phenomena as examples of mutation is not known. In any event, when viruses 
are adapted to alien hosts, their characteristics are frequently altered, as well 
as those of the diseases produced by them. It is impossible to say at present 
whether the viruses are animate or inanimate. In regard to the filtrable viruses, 
it can be said that they exhibit, when compared one with another, a diversity of 
characteristics equal to, if not greater than, that exhibited by ordinary bacteria 
and other known forms of life. Consequently, one should not generalize when 
dealing with this remarkably heterogeneous group of active agents. 
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Identity of the Epitheliotropic and Neurotropic Viruses—In the table, the 
diseases from swinepox through rabies have been arranged and bracketed in a 
way that quickly shows the relation claimed by different workers to exist between 
members of the group. Many of the viruses may be closely related, or some 
may have evolved from a common ancestor, yet it is unlikely that all claims in 
regard to the identity of these viruses are correct. More experiments are needed 
to settle some of the debated questions. 

Summary.—In the majority of the diseases caused by viruses there exists a 
close relation between the etiologic agents and the cells of the hosts. This 
peculiar type of parasitism may account for the fact that some of the diseases 
show a striking specificity in species, that the viruses have evaded cultivation 
on simple mediums, that characteristic or specific pathologic changes are fre- 
quently observed in cells affected by viruses, and, finally, that a host once recovered 
from a virus disease usually possesses a lasting immunity. 


THE NATURE AND SIGNIFICANCE OF CELLULAR INCLUSION Bopres IN DISEASES 
Due To FILTRABLE Viruses. E. V. Cownpry, Rockefeller Institute for Medical 
Research, New York City. 


From the cytologic point of view the inclusion bodies which are developed in 
rabies, herpes, vaccinia, chickenpox, and several other diseases listed in this rather 
ill defined group are of great interest. They represent reactions on the part 
of the cells to influences of which little is known. These reactions are often 
highly specific and absolutely without counterpart, to the best of our knowledge, 
in any other physiologic or pathologic conditions. 

The inclusions themselves, which occur not only in man and in many verte- 
brates, but also in certain insects and plants, are characterized by great diversity. 
For this reason generalizations are difficult to make, and are often stultified by 
the number of qualifications and exceptions which must be noted. Yet, to attempt 
to envisage the series of reactions, as Findlay and Ludford (1926) have done, 
seems worth while. Nuclear inclusions, as one would expect, are less frequently 
associated with disease than cytoplasmic ones, and are also less varied in character, 
because the nucleus occupies a protected position, being, in large measure, sheltered 
from the environment by its investment of cytoplasm, and because its chemical 
constitution is more restricted. It cannot be dcubted that the incidence of inclu- 
sions, both nuclear and cytoplasmic, is in reality a question of the permeability 
of a peculiar group of substances, some of them remarkably stable in character. 
The inclusions, with but few exceptions, exhibit the property of growth by accre- 
tion. In some cases they are formed largely, or in part, by a kind of overpro- 
duction of material, traces of which may be observed antecedent to the action of 
the viruses. Obviously Rickettsiae, which have sometimes been included in this 
category, belong elsewhere. Information regarding these specific inclusions is in 
a sense superficial. Single types of inclusion have not been studied with the 
concentration that has been lavished on a zymogen granule of the pancreas, for 
example. Many methods of cytologic study devised within the past decade have 
apparently never been applied. The attention of specialists has but rarely been 
invoked. Biochemists interested in cellular physiology have much to offer. Great 
refinements in cytologic technic have been perfected in the study of the nucleus, 
and yet investigators who have devoted their lives to a better understanding of 
the nucleus have never felt impelled to study these truly remarkable nuclear 
inclusions. The inclusions in plants have been studied by botanists, those in insects 
by entomologists and those in higher forms by physicians and pathologists. 
Recognition that the problem is common to all makes for progress. 
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RECENT RESEARCH ON Foor ANd Moutu DISEASE, WITH SPECIAL REFERENCE 
TO THE WorK OF THE AMERICAN COMMISSION. Harry W. SCHOENING, 
Bureau of Animal Industry, Washington, D. C. 


A brief review of the recent research work on foot and mouth disease with 
special reference to the work of the Commission appointed by the U. S. Depart- 
ment of Agriculture to study foot and mouth disease is given. Active work was 
done by the Commission at Strasbourg and Alfort, France, in addition to an 
epidemiologic study of the disease in various countries. 

The disease was transferred to guinea-pigs and carried through 261 passages. 
The virus after numerous guinea-pig passages was still highly active for larger 
animals. Attempts at cultivation of the virus were unsuccessful. The work of 
Frosch and Dahmen could not be confined. A study of factors enhancing survival 
of the virus in artificial mediums indicated that hydrogen ion concentration of 
pa = 7.5 or 7.6, and temperature less than 37 C.; the optimum being room 
temperature, were essential, while anaerobic atmospheric conditions were found 
to be more favorable than aerobic. The best medium was of the simplest kind 
and of a semisolid nature, 0.25 per cent agar or 10 per cent gelatin. At room 
temperature the virus in such mediums remained alive for more than sixty-nine 
days but less than one hundred. The virus appeared not to multiply in vitro. 

Under field conditions, in hay or garden soil, the virus was found active for 
at least twenty-five to thirty days. 

By means of cataphoresis the electric charge of the virus was found to be 
positive, the iso-electric point being fu = about 8. The virus was regularly 
filtrable through Seitz asbestos disks, Berkefeld V candles and Chamberland 
bogies L-1 to L-5. Some adsorption of the virus occurred in Berkefeld N and 
the Chamberland L-7 and L-9 bougies, while in the L-11 bougie it was com- 
pletely retained. The virus being electropositive and the filters electronegative, 
adsorption occurred in the denser filters, owing to oppositely charged materials. 
When the charge of the virus was changed to negative, it readily passed through 
the Chamberland L-11 bougie. Positive filtrates were also obtained with the 
most porous of Bechold’s ultrafilters. 

The virus was found active in dilutions as high as 1: 10,000,000. The size 
of the virus has been delimited by molecular filtrations to be between 20 microns 
and 100 microns in diameter, indicating that it is particulate and not of a fluid 
character. 

The abnormal resistance of the virus to such antiseptics as alcohol, acetone, 
mercuric chloride and compound solution of cresol is explained by the precipita- 
tion of protein materials by these chemicals, as a result of which the virus is 
protected by the coagulum. When this precipitation is prevented, 60 per cent 
alcohol, for example, will kill the virus in less than one minute. Sodium hydrate 
or antiformin, which do not cause precipitation, readily destroy the virus. 

It was found by experiments on guinea-pigs, cattle and hogs that at least 
two types of foot and mouth disease virus exist, thus confirming the work of 
Vallée and Carré. The disease produced by these viruses is indistinguishable 
clinically, but they do not cross-immunize. 

Under rigid experimental conditions the presence of a carrier could not be 
demonstrated in twenty cattle recovered from foot and mouth disease and espe- 
cially selected by Swiss officials as being probable carriers of the virus. Field 
evidence on this point is strong, however, although the percentage of animals 
acting as carriers is believed to be small. 

The hoofs of twenty-two cattle and one hog were examined at postmortem 
twenty days to six months after the onset of the disease. Scrapings were made 
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of sawed sections, and guinea-pigs were inoculated. One positive result was 
obtained in a cow thirty-four days after infection. 

The earthworm could not be implicated as a carrier. 

Cattle were found to contain active virus in the saliva before any lesions 
of the disease were observable. Tests on guinea-pigs showed materials taken 
from infected cattle to be infectious not longer than seven days after the first 
appearance of symptoms. In most cases, however, such materials were inactive 
after four days. 

Immunity follows an attack of foot and mouth disease, and is of two types: 
local, or tissue, and general, or blood. The tissue immunity is the first to 
disappear, and as a rule may be said to last at least from four to six months, 
and the general immunity from one to two years, although much shorter and 
longer periods have been recorded. Limited attempts at artificial immunization 
were unsuccessful. 

By means of guinea-pig tests antibodies can be demonstrated in immune and 
hyperimmune serums. 

Hyperimmune serum from cattle showed about the same potency as so-called 
reconvalescent serum. By repeated injections of virus into rabbits a more potent 
serum was obtained. Normal horse serum, or serum from a horse repeatedly 
injected with virus, did not show protective properties. Horses were resistant 
to infection with both types of foot and mouth disease virus. Complement- 
fixation tests were uniformly negative. 

A comparative study was made between vesicular stomatitis and foot and 
mouth disease. A marked similarity was found in the two diseases, the dis- 
tinguishing features being a lack of cross-immunity, the susceptibility of the 
horse to vesicular stomatitis and its resistance to foot and mouth disease. 


Some CHARACTERISTICS OF Virus Diseases oF Prants. L. O. KuNnKeEL, Boyce 
Thompson Institute for Plant Research, Yonkers, N. Y. 


Virus diseases of plants are systemic maladies, in most cases producing marked 
chlorosis. They are caused by filter-passing agents. They produce two general 
types of disease. In the first type, chlorosis is noticeable in all chlorophyl-bearing 
tissues, and diseased plants are yellowed. In the second type, chlorosis is con- 
fined to certain areas irregularly distributed in the green tissues so as to pro- 
duce a color pattern characteristic of the so-called mosaic diseases. Both types 
cause stunting, upright habit of growth and abnormal production of secondary 
shoots. They seldom kill plants. Some of these diseases are highly infectious, 
some are transferred with considerable difficulty, and a few have never been 
transmitted except by grafting. Many of the diseases of plants caused by 
virus are spread by sucking insects. Some show an incubation period in the 
carrier insects. They are most readily transmitted to rapidly growing plants. 
Plastic cell inclusions are associated with several different mosaic diseases. These 
intracellular bodies are present in chlorotic tissues, but are not found in the 
normal green tissues of diseased plants. 


Stupres on Vaccrn1A Virus. E. H. Oppennermer, Department of Pathology, 
Johns Hopkins Medical School, Baltimore. 


By means of differential centrifugalization, it was determined that the specific 
gravity of vaccinia virus lies between 1.12 and 1.13. In material obtained by 
this treatment of ordinary vaccinia lymph, myriads of small granules in masses, 
pairs and chains were seen by dark-field illumination. The infectivity of the 
material, as determined by the production of vaccinia lesions on the scarified 
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cornea of the rabbit, was always associated with the presence of these granules. 
Purification of the virus was accomplished by centrifugalization and washing 
in a fluid slightly heavier than the virus. 

The virus could not be filtered through any grade of Berkefeld filters. When 
filtered through paper, wool or chamois, infective filtrates always contained 
myriads of these granules. 

The granules, then, seemed to form an important part of the infective material. 
To determine the relative importance of the granules and their suspending fluid, 
Dr. Cracium and I isolated these materials by differential centrifugalization and 
tried to make each multiply in connection with growing epithelium as Stein- 
hardt and Lambert had done with the whole virus. 

We removed 0.1 cc. of the top layer of the whole virus after centrifugaliza- 
tion, and added it to 0.9 cc. of sterile Locke solution. The granules were washed 
thoroughly by pouring off the supernatant fluid and adding fresh Locke solu- 
tion. This was mixed, again centrifugalized, and the precipitated granules washed 
twice again in a similar fashion. Before inoculating the granules into the tissue 
cultures, they were always diluted to their original concentration in sterile Locke 
solution. The first supernatant fluid was used as the control material. This 
was not diluted, as it already contained Locke solution. The most satisfactory 
tissue for culture was embryonic rabbit cornea, grown in homologous heparin 
plasma. A drop of the diluted washed granules or control material was added 
to a bit of cornea with a drop of plasma, sealed over deep hollow ground 
glass slides, and incubated at 38 C. Every three to seven days, the cultures 
were washed in Locke solution, and put side by side with a new piece of cornea 
and fresh plasma. In the intervals, that is, every two or three days, the fluid 
part of the cultures was pipeted off, and a fresh drop of plasma added. About 
every eight days the presence of the virus was tested by inoculation on a scarified 
rabbit’s cornea. The washed granules and control material used for the series 
were similarly tested beforehand, the granules always, and the control material 
never, giving the vaccinia lesion. Whereas the fluid part of the vaccinia virus 
will not produce a lesion, even after being in contact with growing epithelial 
cultures, the granules will keep alive for seventy-one days and through nine 
transfers. They not only live, but actually increase in potency. It was shown 
further that, as with the virus, living tissue is necessary to the life of the 
granules. 

Another variation was tried to determine whether the granules enter the grow- 
ing cell or whether they merely remain alive in the plasma and will disappear 
if the original piece of tissue is removed after being in contact with the new 
piece for a few days. The cultures were made as above, and transferred to a 
new bit of cornea after seven days. At this time a camera lucida sketch of the 
culture was made. The original inoculated piece of tissue was labeled “A,” and 
the fresh piece of cornea to which granules were never added, labeled “B.” 
After seven more days, both “A” and “B” were removed, washed in Locke 
solution separately, and each added to a new medium of cornea and plasma, 
thus giving rise to an “A” and “B” subdivision of the same series. After a 
sufficient length of time, both of these were inoculated separately to test for the 
presence of the virus. Both series contained live virus, the “B” as well as the 
“A,” showing that it not only is located inside the cell, but that it must, in part, 
leave the original site of inoculation for the more favorable fresher tissue. The 
“B” cultures always had a shorter incubation period after inoculation, and gave 
a larger vaccinia lesion than did the “A” cultures. 

Morphologic proof of an increase in the number of granules was not gained 
from these studies, since they cannot readily be distinguished from other granules 
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mormally seen in tissue cultures. But the experiments differ from others which 
have been concerned with the cultivation of the virus of vaccinia in that the 
granules have been washed free from all adhering fluid and then cultivated in 
increasing potency, while the fluid in which they were formerly suspended does 
not show power to infect the rabbit’s cornea, even after cultivation. They show, 
at least, that the power of the vaccine to infect an animal is inherent in the 
granules, even though further analysis of their nature must be deferred. 


Tue Mouse as A Test Osyect ror THE Herpetic Virus. CHaries E. Simon, 
School of Hygiene, Johns Hopkins University, Baltimore. 


SECTION ON COMPARATIVE PATHOLOGY AND IMMUNOLOGY AND 
CONTINUATION OF SYMPOSIUM ON FILTRABLE VIRUSES, 


Ratpo R. MeELton, Chairman 


A Srupy or THE So-Catiep “Speciric Factor” (Gye) or CHICKEN SARCOMA 
(Rous). Joun A. Kotmer, Matcotm J. Harkins and Jay F. SCHAMBERG, 
Research Institute of Cutaneous Medicine, Philadelphia. 


A brief summary of Gye’s hypothesis of the nature of malignant growths is 
given, and important technical factors in relation to the preparation of the 
so-called “specific factor” are described. The results of studies in chicken sarcoma 
failed to corroborate Gye’s work and hypothesis. Evidence indicates that the 
so-called “specific factor” contains living virus. The virus of sarcoma was not 
successfully cultivated. 


Tue Virus PropLeEM IN TRANSPLANTABLE Tumors. J. Howarp MUELLER, 
Department of Bacteriology and Immunology, Harvard Medical School, 
Boston. 


Attempts to repeat the experiments published in 1925 by Gye, and from which 
radically new conclusions as to the etiology of tumors were drawn, have led to 
a variety of different results, none of which completely confirm Gye, and many 
of which are totally different. This discussion will deal with his experiments 
on the Rous chicken sarcoma, from which he prepared a specific factor and a 
virus, each by itself noninfectious, together causing a tumor in chickens. 

His conclusions have been criticized by Harkins, Schamberg, Kolmer and 
Kast, who found the specific factor controls always infectious when tumors 
‘were produced in the mixtures with virus. My own results, and also those 
of Cutler, are similar to these to the extent that tumors have never been con- 
sistently obtained in a mixture of the two factors unless one or the other also 
gave gave positive controls. 

It is evident that whatever one may believe to be the interpretation of the 
experiments published by Gye, definite conclusions cannot be reached until the 
experiments themselves can be repeated by various workers with uniform results. 
The discordant observations thus far reported must be explained. Three varying 
factors are involved: the tumor strain, the specific factor and the virus. None 
of these is of a nature which lends itself to control by simple means, yet obviously 
each must be controlled before Gye’s experimental results can be justly contradicted. 

Considerable importance must be placed on the type of controls carried out. 
Thus we know that there is a marked variation in susceptibility on the part of 
chickens to injections of the attenuated Rous agent. Our own results demon- 
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strate clearly that this may be extended even to local variations on the same 
bird. Two injections of the same material into each of a series of chickens 
not infrequently lead to the development of one tumor instead of two. If two 
factors are involved, and controlled at different sites on the same animal, may 
one be carried by the blood to the site of the second, and produce a false posi- 
tive? Only by using a fairly large number of chickens for each experiment 
can one expect to obtain results beyond criticism, and within such a series the 
observations must be consistent. An occasional result of the type expected, with 
many others negative, must be held to be fortuitous. 

If one may venture to draw conclusions from all the work so far made 
public, it must be that Gye’s experiments have neither been confirmed nor 
disproved, and further, that it will perhaps be impossible for an individual 
worker to refute them in a final way because of the uncontrollable factors 
referred to above. Because of this, negative results cannot, by present methods, 
signify final refutation. The matter must rest on this basis until Gye himself, 
or someone with sufficient faith in the results of Gye, or in those of Murphy 
and of Flu have discovered means of rendering positive results less dependent 
on uncontrollable accident. 


ViIRULENT STREPTOCOCCI AND SporE-ForMING Rops CULTIVATED FROM So-CALLED 
HERPETIC AND ENCEPHALITIS Viruses. A Lice C. Evans, Hygienic Labo- 
ratory, Washington, D. C. 

Five strains of herpes virus and one strain of encephalitis virus received 
from various laboratories were available for study. By planting emulsions of 
virus in meat medium, cultures of Streptococcus and cultures of spore-forming 
rods similar to those cultivated from several cases of epidemic encephalitis were 
obtained from all of the viruses, although ordinary methods of cultivation did 
not produce growth. Cultures of these forms could also be obtained from filtrates 
of virus emulsion. Both forms of the organism were virulent for rabbits when 
inoculated intracerebrally. 


Are CERTAIN OF THE ULTRAVIRUSES, SO-CALLED, FILTRABLE STAGES IN THE LIFE 
Cycte oF Orpinary BactertA? Raven R. MeEtton, Highland Hospital, 
Rochester, N. Y. 


In a study published in 1919 I showed conclusively that a filtrable phase 
of a coccus indistinguishable morphologically from a staphylococcus existed in 
the blood stream in a case of septicopyemia. This was apparently one of the 
earliest demonstrations that ordinary bacteria possessed filtrable phases, although 
Fontes in 1910 made the same claim for B. tuberculosis, and in 1916 Almquist 
confirmed it for B. typhosus. Since the discovery of the bacteriophage the 
proposition has been repeatedly confirmed. 

The fact that these filtrable phases of bacteria are usually not cultivable, and 
are frequently invisible, raises a point of fundamental importance in relation to 
the so-called filtrable viruses. May many of the latter be a stage in the life 
history of some visible and commonly recognized micro-organisms? 

The question is particularly pertinent when the so-called virus disease is 
associated with a constant variety of visible micro-organism. The conventional 
interpretation of the latter as an unrelated secondary invader may thus be 
seriously impugned. As examples I may mention only the association of B. proteus 
with the virus of typhus, the B. suipestifer with the virus of hog cholera and 
Streptococcus viridans with epidemic encephalitis. 
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The work to be presented today indicates that B. fusiformis and related organ- 
isms have a filtrable phase in their life history, uncultivable in vitro, but not 
invisible. Moreover, under the conditions of the experiments it is clear that 
this phase had an infectivity in guinea-pigs not possessed by the visible phase. 
The typical lesions and the accompanying bacterial flora have been reproduced 
in guinea-pigs. The experiments open up considerations of obvious epidemiologic 
importance. They raise the question whether actual epidemic infections are 
initiated by the invisible and uncultivable phases of common and perhaps avirulent 
bacteria. 


EXPERIMENTAL IMMUNIZATION IN PoLioMyYELitis. W. L. Aycock and J. R. 
KaGANn, Department of Preventive Medicine and Hygiene, Harvard Medical 
School, Boston. 


Killed virus of poliomyelitis does not possess an immunizing power. Immun- 
ization with virus treated with phenol or by drying is successful in only one 
fourth of the animals used, while about the same proportion of animals become 
infected from the subcutaneous injection of the “attenuated” virus. Subcutaneous 
injection of active virus also immunizes, but causes infection in about the same 
proportion of animals as in the case of “attenuated” virus. It appears that virus 
subjected to phenol or to drying has little if any less infectivity than active 
virus when injected subcutaneously. 

Active virus injected intracutaneously has caused infection in only one out of 
twelve animals. Of eleven monkeys receiving intracutaneous inoculations of 
active virus over periods of from thirty-three to one hundred and forty-seven 
days, seven resisted from one to three intracerebral inoculations; two resisted 
one, but were infected by a second intracerebral inoculation. In one of these 
the incubation period was prolonged. One of the vaccinated animals succumbed 
to a single intracerebral inoculation, but the incubation period was prolonged. 

Blood serums of eight vaccinated monkeys neutralized virus in vitro. Fifteen 
specimens of serums neutralized the virus, while two specimens partially neutral- 
ized it, as was evidenced by prolongation of incubation period. These serums 
were from animals whose serums had previously neutralized the virus. 

In respect to the epidemiology of poliomyelitis these observations lend sup- 
port to the idea that individuals may become immunized to the virus of polio- 
myelitis without manifestation of the disease, and that the neutralization of 
virus by blood serum of persons not known to have passed through an attack 
of the disease is evidence of immunity resulting from the virus, and not a 
property of normal serum. 


DraBeTes MELLITUS: AN EXPERIMENTAL STUDY ON THE ETIOLOGY OF THE 
DISEASE. PRELIMINARY Report. D. H. Bercey, Department of Hygiene, 
University of Pennsylvania, Philadelphia, Pa. 


Since the etiology of diabetes mellitus has not been traced to either bacterial 
or protozoal infection, it was believed that the steady increase in the death rate 
indicated some definite toxic action, and stggested the possibility that a filtrable 
virus may be the responsible agent. The question was approached by passing 
the urine of diabetic patients through Berkefeld filters and then inoculating rabbits 
by administering a dose of about 2 cc. of the filtrate into the blood stream. In 
about three weeks, glucose appeared in the urine of the rabbits. 

On inoculating the filtered urine of diabetic patients into serum broth medium, 
there is apparent increase of infectivity, since the inoculation of a small dose 
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of the culture caused the appearance of glucose in the urine in about a week. 
Subcultures are still infective after cultivation for six months. 

The filtered urine of diabetic rabbits, when injected into the circulation of 
normal rabbits, causes the appearance of glucose in the urine in about a week. 
The filtered urine of a diabetic patient sealed in glass ampules for over nine 
months is still infective for rabbits. 


GENETIC STUDIES ON RESISTANCE TO BactTertAL InFection. FE. Roperts and 
L. E. Carp, University of Illinois. 


In 1924, several hundred chicks were inoculated by feeding through pipets 
a pure culture of Salmonella pullora, the causative organism of bacillary white 
diarrhea, one of the most commonly fatal diseases which affect young chicks. A 
few were found which apparently resisted infection, and these constituted stock 
for future breeding. 

Chicks from this “resistant stock” in 1925 gave a survival value more than 
twice as great as that in control chicks. In 1926, 55 per cent of the progeny 
of the resistant stock survived inoculation, while only 10.1 per cent of the control 
stock survived. Among progeny of hens selected for one generation 48 per cent 
survived, while among the progeny of those selected for two generations 60 per 
cent survived. 

In the fall of 1926 the chickens which in the spring tests had above 66 per 
cent survival among their offspring and those below 45 per cent were put into 
separate lots. The chicks from the “high lot” gave a survival value of 80.7 per 
cent, while those from the “low lot” gave 61.0 per cent. 

The mortality of chicks from infected hens was not any greater than the 
mortality of chicks from noninfected hens. 


StupieEs OF BACTERIAL ALLERGY WITH THE PNeuMmococcus. Hans ZINSSER 
and Francis B. GrinNeLL, Department of Bacteriology and Immunology, 
Harvard Medical School, Boston. 


Extreme forms of skin reactions are difficult to develop in guinea-pigs by 
ordinary methods of sensitization with bacteria. 

Injections of autolyzed pneumococci into a large series of guinea-pigs, if 
the autolysates are properly prepared, give occasional violent reactions, with hemor- 
rhage, necrosis and ulceration in about 45 per cent of the old animals, but in 
practically none of the young animals of 250 to 350 Gm. 

These reactions, at first regarded as primarily toxic reactions, have been 
shown to be allergic by the following facts: 

Animals that are negative on first test can invariably be sensitized by repeated 
injections. Such sensitization can be removed by one or several injections of 
considerable amounts of the autolysate. 

Sensitization can be obtained by a number of different methods, most of them 
following the ordinary laws of sensitization in general, but it is particularly 
noticeable that many guinea-pigs can be rapidly sensitized by daily injections 
in from four to seven days. 

The reactions are extraordinarily severe when fully developed, covering areas 
of an inch square or more, with sagging’ edema toward the abdomen and destruc- 
tion of central tissue. They are more violent than the most severe tuberculin 
reactions obtainable in guinea-pigs. They can be elicited, both as to sensitization 
and final test, by the products of autolysis and products of bile solution of 
centrifugalized masses of pneumococci. 
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It is likely that the responsible antigen is an autolytic product and that bile 
solution is merely a hastening of autolysis, as suggested by Atkins. It may be, 
however, that this method of preparing the antigen is merely one of getting an 
unaltered antigen into solution. 

It is suggested that if other bacteria could be similarly autolyzed, similar 
severe and rapid sensitization might be accomplished with all organisms. This 
is being studied. . 

It is also suggested that actual sensitization of the infected body occurs in 
this way because organisms that cannot be prepared easily in vitro in the manner 
in which this is possible with the pneumococcus are probably subjected to lytic 
change under the influence of the tissues in lesions. This may explain why 
reactions with tuberculin, abortin, etc., are best obtained in animals in which 
living bacteria and changes in tissue around the bacterial foci occur. It suggests 
an explanation for our success in sensitizing with dead tubercle bacilli when 
tubercles are formed around them, and would explain our former results in 
which the action of tissue on tubercle bacilli and tuberculin seemed to be involved 
in tuberculin reactions. 

The speed of sensitization and the suddenness of desensitization, together with 
the well known and massive autolysis of pneumococci in the human lung during 
pneumonia, suggests a relationship between sensitization to the autolytic sub- 
stances and the toxemias and sudden critical desensitization of the patient in 
pneumonia. 


OBSERVATIONS ON THE EPIDEMIOLOGY OF LopaR PNEUMONIA. M. A. JAcosson, 
Department of Hygiene and Bacteriology, University of Chicago. 


The results obtained in this study, in general, confirm the observations made 
by previous investigators on the occurrence of carriers of the fixed types (I, II 
and III) of pneumococci; that in lobar pneumonia, the majority of instances 
of infection are due to organisms belonging to types I and II; that pneumococci 
of type III are responsible for the smallest percentage of cases of lobar pneu- 
monia; that healthy persons intimately associated with cases of lobar pneumonia 
may harbor in their mouth secretions pneumococci of the same type as that 
isolated from the diseased person; and that convalescents from lobar pneumonia 
may carry for a long time (150 days or more) the type of pneumococcus which 
was isolated during the infection. 

The percentage of fixed type organisms seems to be approximately the same 
in the white and colored races within a given period. 

The data show that the seasonal occurrence of fixed type pneumococci in the 
throats of normal persons parallels the case rate of lobar pneumonia in Cook 
County Hospital. In other words, there are a greater number of normal persons 
showing fixed type organisms in their throats during the pneumonia season than 
at any other time of the year. 

From the evidence presented, the susceptibility of the person seems to be of 
greater importance in determining an attack of pneumonia than the mere trans- 
mission of a so-called virulent variety of pneumococcus. 

Type III pneumococci associated with lobar pneumonia are of high electro- 
phoretic potential and of high virulence for white mice and human beings. On 
the other hand, the same type of organisms (as determined by serologic methods) 
isolated from normal throats are of low potential and, in a parallel manner, of 
low virulence for white mice, and, as far as we can ascertain, do not seem to 
have harmful effects on the human host. 
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The data indicate that electrophoretic potential measurements are more valu- 
able as indexes of virulence of various strains of pneumococci than tests of 
virulence with white mice. 


Tue BaciLtLus oF SWINE ErysIPpELAS CAUSING A DISTINCTIVE AND SEVERE ForM 
or ErystpeLoip AMONG FisH HANpLERS. Matcotm J. Harkins, Research 
Institute of Cutaneous Medicine, Philadelphia. 


The similarity between lesions of erysipeloid of fish handlers and those of 
swine erysipelas in man and swine suggested a common bacterial cause. Skin 
and subcutaneous tissue excised from infected areas revealed an organism having 
the morphologic, biologic and serologic characteristics of the bacillus of swine 
erysipelas. Virulence of organisms and serologic reactions in infected individ- 
uals were determined. 


SruplES OF THE ETIOLOGY OF THE COMMON CoLp. W. C. Nose, Jr. E. A. 
FisHer and D. H. Brarnarp, Bacteriological Research Laboratory, Metro- 
politan Life Insurance Company, New York. 


A Comparison of the Flora of the Upper Respiratory Tract in Persons in 
Health, and with Colds—In January, 1926, an experimental study was begun 
of the etiology of the common cold. Cases of acute coryza were selected for 
study from among the employees of the company who were suffering from the 
infection, and for comparison, a simultaneous study was made upon a number 
of healthy volunteer subjects. 

In the work herein reported the clinical history was first taken, and then a 
thorough examination made of the nose and throat. Separate cultures were then 
taken with straight swabs from the nose, the tonsil and the oropharynx. Cultures 
from the nose gave for the most part pure, or almost pure cultures, of staphylo- 
cocci or diphtheroids. In the tonsillar cultures, green and hemolytic streptococci 
occurred in relatively high incidence. The oropharynx yielded a greater variety 
of types than the other regions investigated. .Without exception, all our patients 
with acute coryza had symptoms of oropharyngitis and nasopharyngitis. It was 
therefore decided to discontinue nasal and tonsillar cultures, and to make our 
study on a single culture from each subject taken from the nasopharynx with 
a bent swab. 

Cultures taken in the winter and early spring from twenty-one healthy persons 
showed the green streptococci to be the predominating organisms (49 per cent 
of the entire aerobic flora). Pneumococci comprised 3 per cent, staphylococci 
18 per cent, indeterminate streptococci 6 per cent, and hemoglobinophilic bacilli 
1 per cent. In cultures from eleven acute cases of coryza the green streptococci 
constituted 41 per cent, pneumococci 12 per cent, staphylococci 3 per cent, inde- 
terminate streptococci 9 per cent and hemoglobinophilic bacilli 14 per cent. In 
acute coryza, therefore, the basic normal flora, as represented by the green 
streptococci and the staphylococci, appear to be decreased relative to the other 
aerobic types, while the pneumococci, the indeterminate streptococci and the 
hemoglobinophilic bacilli are relatively increased. The case incidence likewise 
for the pneumococci and the hemoglobinophilic bacilli was increased in colds. 
These changes are also brought out in the serial culture studies. In this pre- 
liminary study, we did not attempt to classify serologically any of the organisms 
encountered. 

The Nasopharyngeal Flora of Persons in Health and with Colds, Studied 
by the Serial Culture Method—The work herein reported was commenced in 
February, 1926. In March it was suspended to enable us to make a bacteriologic 











538 ARCHIVES OF PATHOLOGY AND LABORATORY MEDICINE 


study of so-called epidemic grip. With the exception of this interruption, the 
study has so far been carried on for ten months. 

Our problem has been to study the changes occurring in the nasopharyngeal 
flora of healthy persons when colds develop. Cultures have been taken at approxi- 
mately weekly intervals from eight volunteer subjects, while they have been free 
from colds, and at more frequent intervals when colds have been contracted. Our 
results may be summarized in the following manner: 1. There is a definite increase 
in the numbers of organisms when colds develop (7,600 average for healthy 
subjects, to 16,000 average in colds). 2. The predominating basic normal types 
are represented by the gram-positive cocci, especially the green streptococci, 
hemoglobinophilic bacilli; gram-negative cocci, and diphtheroids constitute other 
organisms encountered in small percentages in the flora of healthy subjects. 3. 
There is a relative decrease of the green streptococci as colds develop. There 
is an increase of the indifferent streptococci, the hemoglobinophilic bacilli and 
the gram-negative cocci. 4. In certain individual cases of colds, bacterial types 
new to the subject appear, especially bacilli of the hemoglobinophilic group. These 
new types may become for the time being, the dominant organisms. Many of 
them show a tendency to persist for some time after the cold has passed, but 
in that event their comparative incidence becomes lower. 


Nasopharyngeal Flora of Cases of So-Called Epidemic Grip—In February 
and March, 1926, there was an extensive outbreak of so-called epidemic grip 
in New York City. In March a study was made of the nasopharyngeal flora 
of twenty-seven cases selected from patients reporting for treatment at the 
company’s clinic for employees. The study was not begun until after the peak 
of the epidemic had passed, but the cases selected were clinically typical for 
the outbreak. 

The results show: (1) that there was an increase in the total number of 
organisms (an average of 7,800 per case of grip to 17,000 per normal control 
subject); (2) a comparative incidence of organisms as follows: hemolytic 
streptococci, 1 per cent; green streptococci, 36 per cent; pneumococci, 12 per 
cent; staphylococci, 15 per cent; indeterminate streptococci, 10 per cent; hemo- 
globinophilic bacilli, 8 per cent; gram-negative cocci, 10 per cent; miscellaneous 
organisms, chiefly diphtheroids, 8 per cent of the total aerobic flora; (3). the 
predominating organisms were the green streptococci in thirteen cases, pneumo- 
cocci in five cases, staphylococci in four cases, indeterminate streptococci in two 
cases, hemoglobinophilic bacilli in one case, M. catarrhalis in one case. Meningo- 
cocci were found in two cases. Thus the outbreak did not show a characteristic 
bacteriologic picture. Park and Williams reported a case incidence in New 
York of from 80 per cent to 100 per cent for hemoglobinophilic bacilli for the 
pandemic of 1918, and Williams, Nevin and Gurley of 92 per cent for the 
secondary outbreak of 1919-1920. Our average figures for thirty-five normal 
control subjects show, for the hemoglobinophilic bacilli, a case incidence of 
23 per cent; and for our twenty-seven grip cases, of 45 per cent. The out- 
break of 1926 is therefore characterized by its relatively much lower case incidence 
for the hemoglobinophilic group of bacilli. 


A Stupy or THE BroLocy or B. FusIFoRMIS. JOSEPHINE S. Pratt, Fifth Avenue 
Hospital, New York City. 


Pure cultures of fusiform bacilli isolated from the throats of man and rabbits 
were tested for cultural and immunologic reactions and for pathogenicity. They 
fall into two groups, based on the ability of some strains, the minority, to 
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ferment saccharose. There is no apparent immunity relationship, the serums of 
immunized rabbits fixing complement only in the presence of the homologous 
antigen. Pathogenicity is slight and variable. Fusiform bacilli occur normally 
in the throats of monkeys and guinea-pigs, but strains from these sources were 
not studied, 


FAILURE OF THE Mouse TEst TO DEMONSTRATE THE PRESENCE OF TyPEe I PNEUMO- 
coccus IN Sputum. AN Unusuat Instance. Ruts Givpert and C. K. 
Davenport, New York State Department of Health, Division of Laboratories 
and Research, Albany, N. Y. 


The use of the mouse method for the determination of the types of pneumo- 
coccus present in sputum is so widely recommended that an instance in which 
this procedure failed to demonstrate the presence of type I in a specimen con- 
taining both types I and III seems worthy of note. A specimen was received 
from a case of lobar pneumonia, on the third day of illness. Avery’s culture 
medium was used, and a mouse was inoculated. Tests with the culture in Avery’s 
medium yielded evidence of the presence of type I pneumococci. On learning 
these results, the physician administered antipneumococcus serum, and late in the 
afternoon of the fourth day the patient’s temperature, which had reached 105.6 F., 
began to subside and continued to do so until normal was reached at midnight 
of the following day. Recovery was rapid and apparently complete. The mouse 
that had been inoculated was found dead at the end of forty-eight hours. Agglu- 
tination and precipitation tests made with material from the peritoneal cavity 
reacted with type III pneumococcus serum only, and cultures of type III pneumo- 
cocci were isolated from the peritoneal fluid and heart’s blood. In view of these 
results, another specimen was requested, and a mouse inoculated with it gave 
similar results with the agglutination and precipitation tests, but colonies of 


both types I and III were isolated from the heart blood and peritoneal fluid. 


STUDIES ON STANDARDIZATION OF ANTIGEN FOR KAHN Test. R. L. KAHN and 
NATHAN NAGLE, Michigan Department of Health, Lansing, Mich. 


Various lots of powdered beef heart occasionally produce antigens of some- 
what different titer and sensitiveness in the Kahn test. This is believed to be 
due to variations in the amount of lipoids extracted from the beef heart. Antigens 
may be corrected to a standard titer of 1+ 1.1 (1 cc. antigen + 1.1 cc. physiologic 
sodium chloride) and to the required sensitiveness by various methods which will 
be fully described elsewhere. Two of these methods are briefly presented. 

If an antigen gives a titer of more than 1 + 1.1, it is diluted with 95 per cent 
alcohol containing 0.6 per cent cholesterin. To determine how much dilution 
is required, two 5 cc. amounts of cholesterinized antigen are diluted with 0.75 cc. 
(15 per cent) and 1.5 cc. (30 per cent) cholesterinized alcohol, respectively. 
These two diluted antigens are now employed in 1+-1.1 cc. titers with a half 
dozen or more weakly positive and a few negative serums, using standard Kahn 
antigen (obtained at the Michigan Department of Health or on the market) as 
a control. -The diluted antigen, which gives results practically identical with the 
control antigen, is taken as the new standard, and the entire amount of antigen 
is accordingly corrected with cholesterinized alcohol. Only two antigens in a 
large series required dilution with more than 30 per cent cholesterinized 
alcohol. These two antigens gave titers of 1+ 1.6 and 1+ 1.7, respectively, and 
they both required 45 per cent dilution with cholesterinized alcohol to bring 
them to standard requirements. This dilution method may also be employed 
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with antigens giving titers close to 1+ 1.1. Occasionally, as little as 10 per cent 
dilution with cholesterinized alcohol will bring such antigens to the desired 
sensitiveness. 

If an antigen gives a titer of 1+ 0.7, 1+08 or 1+-0.9, it is concentrated 
as follows. Two 5 cc. amounts of the alcoholic extract are evaporated to dryness 
by means of a revolving fan. The residues are redissolved in amounts of 5 cc. 
and 10 cc., respectively, of the cholesterinized antigen. The modified antigens 
are filtered and tested in 1+ 1.1 titers with weakly positive and negative serums, 
using the standard antigen as a control similarly to that described above. The 
antigen which gives results practically the same as the control is taken as the 
new standard. 

Beginners with the Kahn test should procure sufficient standard Kahn antigen 
to use as a control in standardizing their antigen. 


RELATION BETWEEN APPEARANCE OF PRECIPITATE AND PoteNcy oF SERUM IN 
KauHN Reaction. R. L. Kann, Exizaseth McDermott and NATHAN 
NaGLe, Michigan Department of Health, Lansing, Mich. 


Precipitation reactions are considered four plus in the “routine” Kahn test 
when definite flocculi are suspended in clear fluid in each of the three tubes. In 
such reactions, the bulk of precipitate is approximately four times as great in 
the first tube, which contains 0.05 cc. of antigen dilution, as in the third tube, 
which contains 0.0125 cc. of this dilution. Aside from the difference in bulk, 
precipitates are not always identical in appearance, being more flocculent in some 
cases than in others. An attempt was made to determine whether there is a 
direct relation between the appearance of precipitates and the potency of serums. 
It was found that four plus serums of comparatively weak potency, having 
from 4 to 80 reacting units as determined by the quantitative Kahn reaction, 
frequently showed heavy flocculent precipitates, while serums of high potency 
containing up to 400 or more reacting units, in many cases showed less heavy 
flocculi. Certain serums showing heavy flocculent precipitates in the first two 
tubes and much finer flocculi in the third tube were also found to contain com- 
paratively large numbers of reacting units. It is recommended therefore that 
Kahn reactions in which the flocculation in the routine test is not marked and 
which are likely to be read, for instance, +++, +++, +++, as well as 
those which one might read +++4+4, +++4, +, should not be averaged 
to final readings of three plus, but instead, to check such reactions either with 
a regular quantitative test (standard antigen dilution, 0.01 cc.; serum dilutions, 
0.15 cc.) or with a two-tube quantitative test using 1:5 and 1:10 dilutions of 
serum. A serum giving a positive reaction in one or both of these dilutions, 
has either twenty or forty reacting units, and should have a final four plus 
designation. 

In the case of weakly positive serums, the first tube of the Kahn test shows 
little if any precipitation, owing to the inhibitory effect of an excessive amount 
of antigen, the second tube more precipitation, depending on the potency of the 
serum, and the third tube, containing the least amount of antigen, the most 
marked precipitation. 

In the quantitative reaction, it is occasionally observed that the undiluted serum 
shows a finer precipitate than the 1:5 and subsequent serum dilutions. In such 
instances, the undiluted serum reaction is read positive on the basis of the heavy 
precipitates shown by the diluted serum. 

In reading precipitation tests, it is important to use clear, thin-walled glass 
tubes which are free from scratches and absolutely clean. 
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ANAPHYLAXIS: Stupres V. ALLerRGIC RESPONSES OF THE EMBRYONIC CHICKEN 
Heart. Nosre P. SHERwoop, Department of Bacteriology, University of 
Kansas, Lawrence, Kans. 


Studies were made on passive sensitization and reverse anaphylaxis of two 
or three day old chick embryos. Antiserums were prepared from chickens and 
rabbits. This necessitated an investigation of the viability of chick embryos at 
different temperatures, the regularity of the cardiac rhythm and the effect of 
various kinds and amounts of normal blood serums on the heart rate, rhythm 
and amplitude. Methods for the study of the embryo either attached to or 
detached from the yolk were worked out. Lewis’ observations on the viability 
and the effect of temperature on rate and rhythm of the excised heart were 
confirmed. Locke-Lewis solution was used in the bath. If embryos were selected 
whose rhythm was regular, and high titered immune serum from chickens added 
to the bath, they frequently would become apparently sensitive to nontoxic doses 
of antigen. This was manifested by pauses in diastole and a decrease in rate 
and apparently in amplitude. As a rule, when the embryo was attached to the 
yolk, this would develop in two and a half minutes after the addition of the 
antigen. Normal rhythm could frequently be restored by washing several times. 
When the same dose of antigen was again added, the only effect observed was 
occasional slowing. When reversed anaphylaxis was tested for and obtained, the 
phenomenon would appear in about thirty seconds. A second addition of the 
same amount of antiserum, after several washings, did not give any response. 
Negative results in a short series were obtained using antiserum prepared from 
rabbits. Permeability phenomena apparently exercised considerable influence in 
both toxic and sensitization phenomena. While reactions of this type may occur 
under conditions such as described by Lewis, it is thought that the phenomena 
occurring under proper conditions is an expression of anaphylaxis. 


ANAPHYLAXIS: Stupres VI. Passive SENSITIZATION OF TURTLES AND GUINEA- 
Pics Ustnc IMMUNE SERUM FROM CHICKENS AND Rassits. Noste P. 
SHERWoop and C. M. Downs, Department of Bacteriology, University of 
Kansas, Lawrence, Kans. 


Twenty turtles were injected with high titered immune serum from chickens, 
and sixteen with immune serum from rabbits. They were all tested, after vary- 
ing intervals of time, for passive sensitization, using the cardiac response as a 
criterion. Tracings of both auricular and ventricular behavior were obtained. 
The antigen was injected intracardially. Tests were made for desensitization and 
toxic phenomena. A positive reaction is indicated by a decrease in amplitude, 
more or less slowing and an apparent rise in tone. This is similar to the response 
obtained by Downs in actively sensitized turtles. Of the turtles receiving high 
titered immune serum from chickens, six gave positive reactions as compared 
to one giving a reaction that may be positive out of 16 receiving immune serum 
from rabbits. The latter needs further confirmation. Observations were made 
on the shortest and longest time intervals after injection that positive reactions 
were obtained. Reversed anaphylaxis was apparently demonstrated once. 

Twenty-eight young virgin guinea-pigs were injected with antiserum from 
chickens, and tested for passive sensitization by the Schultz-Dale reaction. All 
gave negative reactions. A short series tested by the clinical method also gave 
negative reactions. The latter is in accord with Doerr’s results. 

A study was made of the cardiac response for guinea-pigs using the technic 
described for turtles. While some results were apparently positive, the series 
of both tests and normals was too short to serve as a basis for final conclusions. 
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ANAPHYLAXIS: Stupres VII. Active ANAPHYLAXIS IN TurRTLES. C. M. Downs, 
Department of Bacteriology, University of Kansas, Lawrence, Kans. 


A short series of turtles injected several times with mammalian serum into 
the body cavity were tested for sensitization from three to seven days after the 
last injection. After pitching, the heart was exposed, the auricle and ventricle 
attached to a heart lever, and the record made on a smoked drum. After a 
normal tracing had been made, the antigen, in doses of from 0.3 to 0.7 cc., was 
injected into the ventricle. If reaction took place, the same amount of antigen 
was again injected to test for densitization. If a second reaction took place, both 
reactions were considered. Sixty per cent gave a reaction which was presumably 
anaphylactic since the second injection of antigen did not cause a change. The 
positive reaction consisted of a decrease in amplitude of both auricle and ventricle, 
more marked in the auricle. There was also a rise of tone and slight slowing. 
The reactions were identical with those observed by Sherwood and Downs in 
passive anaphylaxis in turtles. 


Tue ROLE or Homotocous IMMUNE SERUM EN Microsic DissocrATION. Puutip 
Haptey, University of Michigan. 


The outstanding characteristics of microbic dissociation are described, and 
the S, O and R culture types resulting from this reaction are related to certain 
cyclostages embraced in the bacterial life cycle. The most characteristic and 
frequently observed differences between the S and the R forms of culture are 
catalogued. The frequent correlation between S type culture, high virulence and 
nonphagocytability on the one hand, and, on the other, the correlation between 
R type culture, nonvirulence and phagocytability, are emphasized. The inciting 
causes of microbic dissociation are enumerated, and, among these, the stimulus 
of homologous immune serum is considered in detail. It is pointed out that the 
action of immune serum cannot commonly be regarded as germicidal, although 
it is sometimes bacteriolytic. Its chief effect on the culture is to produce a 
dissociation with the consequent production of the R culture type. It is shown 
that this has been amply demonstrated in vitro in the case of several important 
pathogenic species, such as Bact. lepisepticum, the diphtheria bacillus, the pneumo- 
coccus and the streptococcus. Certain evidence also suggests that this reaction 
occurs in the body. Since the fact of microbic dissociation in vivo would serve 
to transform a virulent but nonphagocytable organism into a nonvirulent but 
phagocytable organism, it would appear that the function of the bacteriotropic 
antibodies may be interpreted as that of producing microbic dissociation in vivo. 
It is suggested that this is in reality the mechanism of the “preparing,” opsonic 
action. Since homologous immune serum is the best inciting agent known in 
dissociation-provoking power, and since it is clear that such serum is not usually 
germicidal in marked degree, it is suggested that, in the future, the goal of 
much therapeutic endeavor will be to combat infections in the body through the 
use of substances that may possess dissociation-furthering power, even though 
they may not possess significant germicidal action. 


Microsic DissocIaATION AND THE MutaTION MytuH. Purp Haptey, University 
of Michigan. 


With reference to the systematic aspects of bacteriology, it appears that 
bacteriologists as a rule have occupied themselves in attempting to perfect schemes 
of classifications rather than in studying the nature and cause of bacterial varia- 
tion. When new or unusual forms of culture have arisen, they have usually 





SOCIETY TRANSACTIONS 543 


been looked on as contaminations, as involution forms or as “mutants.” There 
exists at present among bacteriologists a marked tendency to discover mutants. 
But the author holds that none of these new forms, even though they manifest 
some degree of permanence in subculture, justify the use of the term mutation. 
The reason for this is that the so-called mutants merely represent partially stabilized 
cyclostages in the life history of the species concerned. It is pointed out that 
both d’Herelle and Bordet have set up the bacteriophage as an agent endowed 
with the power of producing mutations from normal cultures, and that the former 
has expressed the view that all fixed bacterial mutations are produced in this 
manner. The conclusions cannot hold true, because it is shown that all the 
bacteriophage can accomplish in this direction is to produce a dissociation of 
the culture characterized by the formation of new culture types, or cyclostages. 
All of these new culture forms, however, can be produced, although more slowly, 
by the culture itself without the intervention of the foreign bacteriophage. The 
“normal” production of these new forms, may be accelerated by the use of 
certain “incitants” to dissociation. The author concludes that the bacteriophagic 
“mutants” of d’Herelle and of Bordet are therefore only partially stabilized 
stages in the cyclogeny of the species, and that true mutation is at present 
unknown among the bacteria. 


Micropic DissocraATION IN B. sustitis. M. H. Soure, Hygienic Laboratory, 
University of Michigan. 


When pure strains of B. subtilis are cultured in fluid mediums at least two 
types of organisms can be isolated: the normal or “S” form which is equivalent 
to that first described by Ehrenberg and later by Cohn, Koch, Klein, Eisenberg, 
Fliigge and Chester, and an “R” or resistant form which varies morphologically 
and culturally from the classical type and which has not been found adequately 


described in the literature. In broth the “R” strain produces nonmotile filaments, 
often attaining a length of 200 microns, which rapidly agglutinate with the 
formation of a flocculent precipitate. The surface colonies on agar are some- 
what irregular and flat, with cuneate surfaces which sparkle by oblique, trans- 
mitted light. Microscopically these colonies cannot be differentiated from 
anthrax. This form does not liquefy gelatin quite so rapidly as the normal type, 
and the colonies on gelatin are composed of twisted filaments and characterized 
by edges that are curled under. 

Biochemically, the two strains have been found identical in their reactions. 

Inoculation of large volumes of fluid medium with the “S” type results in the 
production of “R” forms in proportion to the quantity of medium and the interval 
of active growth. Quiescent cultures do not dissociate, and spores fix their own 
correlated vegetative culture type. Normal forms may be produced by “R” 
strains by inoculating large volumes of fluid medium, but the percentage of 
“S” forms obtained from “R” types is much smaller than the percentage of “R” 
forms produced from “S” strains under the same conditions. The “R” type 
thus seems to be the stable form. The “S” form is more strongly antigenic. 
Immune serum has a marked dissociating power on its homologous germ and 
a stabilizing action on the opposite form. By the incorporation of “S” or 
“R” immune serums in fluid medium, “R” forms can be obtained from “S” 
forms, and “S” from “R,” respectively. 

In addition to pure laboratory cuitures, recently isolated strains from hay 
infusions, air, water and milk have been studied. Both the “R” and “S” forms 
have been obtained from the foregoing sources. It would seem that the “R” 
form, being the more stable type, must have been isolated and described before. 
B. cereus as described by Chester may be the “R” form of B. subtilis. 
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FUNCTIONAL AND MorPHOLOGIC CHANGES IN THE Lire History or DERMACEN- 
TROXENUS RICKETTSI WOLBACH, THE CAUSATIVE AGENT OF Rocky MOUNTAIN 
Spottep Fever. R. R. Spencer, Hygienic Laboratory, Washington, D. C. 


Recent studies on the behavior and staining characteristics of the causative 
agent of Rocky Mountain spotted fever, Dermacentroxenus rickettsi Wolbach, 
in the tissues of ticks and mammalian blood suggest at least three developmental 
phases in the life cycle of this parasite. These phases are: a dormant or resting 
stage in hibernating ticks, a virulent, highly fatal phase in nymphal and adult 
ticks following feeding and the phase in the mammalian host. 


THE Evo.uTIon oF B. RADIOBACTER FROM Mrxep CULTURES OF B. AND PSEUDOMONAS 
RADICICOLA. THomas E. RicuMonp, Ohio State University. 


We have been able to show by growing cultures of certain legumes, nodule- 
forming organisms in mixture (Bac. radicicola and Ps. radicicola) that a third 
type of organism develops which can be identified as B. radiobacter. 


B. radiobacter is not nodule-forming as are the parent cultures from which 
it is derived although it is often mistaken for them. B. radiobacter is a non- 
symbiotic nitrogen fixer, and can be derived experimentally from mixtures of 
the nodule-forming symbiotic types. 

By nitrogen fixation and nodule formation on navy bean roots I have been 
able to show a great variation in the nitrogen fixing power of different strains 
of the nodule organisms common to the navy bean plant. 


THE OcCURRENCE OF BACTERIGPHAGE AND VARIATION IN STREPTOCOCCUS COLONY 
Formation. L. O. Dutton, Methodist Hospital, Memphis, Tenn. 


In a previous report concerning the bacteriophagic activity manifest against 
the streptococci some data were presented that indicated that certain colony 
variations from the normal were indicative of “mixed” cultures in the sense of 
being mixed with phage. By suitably varying the cultural conditions it has 
been found that many strains of streptococci manifest these colony variations. 
It is a radical assertion to say that all strains of the streptococci occur as 
mixed strains. Additional data are offered to substantiate this contention. 
More detailed study of suitably selected strains of streptococci give evidence of 
definite transmissible lysis, although it is not usually maintainable through 
many passages. The colony variations in question have been successfully 
induced in a normal strain by the addition of filtrates of streptococcus cultures 
that were thought to contain bacteriophage. Similar colony variations have 
been observed in strains of organisms other than streptococci which were 
capable of spontaneous lysis and capable of instituting transmissible lysis. 
Similar colony variations have been produced experimentally in a normal strain 
of B. typhosus by a definitely known antityphoid phage. It has also been pos- 
sible to show that attempts at lysis of a mixed strain other than streptococcus 
show peculiarities of the phenomenon similar to that observed in the studies 
on streptococci. In view of such evidence it seems necessary to admit other 
manifestations than transmissible lysis and plaque formation as criteria of the 
presence of the bacteriophage. 


THe ROLE or THE BACTERIOPHAGE IN Streptococcus Inrections. III. As aA 
Factor IN THE Recovery FROM INFEcTION. L. O. Dutton, Methodist 
Hospital, Memphis, Tenn. 


Seven cases are reviewed in which the bacteriophage was administered as 
a therapeutic agent. The result of five recoveries out of this series indicates 
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that there are possibilities in this direction for the control of streptococcus 
septicemia. 

A review of five cases of streptococcus septicemia in which a therapeutic 
agent was not used, and in which spontaneous recovery occurred, indicates that 
the bacteriophage is probably a factor in the recovery of these patients. 


A Strupy or THE ToxicoceNic Properties or Some Streptococci. Martin 
FropisHer, Jr, and J. Howarp Brown, Department of Pathology and 
Bacteriology, Johns Hopkins Medical School, Baltimore. 


A review of the literature, correspondence and experimental data shows that 
strains of streptococci regarded as the etiologic agent in scarlet fever form a 
heterogeneous group, differing widely among themselves culturally and immuno- 
logically. Additional doubt as to the true nature of the etiologic agent of 
scarlet fever is raised by reports in the older as well as in recent literature 
of organisms other than streptococci for which there seems to be good evidence 
of etiologic relationship to scarlet fever. 

The evidence on both sides seems conflicting, but also more or less con- 
vincing. Acceptance of either view makes it difficult to explain a number of 
puzzling things which have been observed during the study of scarlet fever. 

An hypothesis is suggested which not only appears to reconcile some of 
the conflicting views, but provides an answer to many questions which have 
arisen in connection with the problem. 

It is suggested that any suitable organism, usually Streptococcus pyogenes, 
may be induced to form scarlet fever toxin under the influence of a certain 
hypothetical principle, virus or second factor. The streptococci or other organ- 
isms found in etiologic relationship to scarlet fever may be supposed, accord- 
ing to this hypothesis, to play a nonspecific part. The unknown second factor 
is regarded as the specific agent. Neither alone is capable of causing scarlet 
fever. It is conceivable, according to the idea, that when nontoxicogenic 
organisms are subjected to the influence of the second factor, they may acquire 
the power of producing toxin. An organism having the power of causing 
scarlet fever may previously have been capable of merely maintaining a foothceld 
in the throat or at most causing a localized infection. 

In an experimental investigation of this hypothesis, it has been found possible 
to induce two or three strains of toxicogenic streptococci to acquire temporarily 
the power of forming toxin of considerable strength and neutralizable with 
scarlet fever antitoxin. 

The method consisted in cultivating the nontoxicogenic strains in sterile 
3erkefeld “V” filtrates of, or in mixed culture with, the toxicogenic strain and 
then recovering them. The methods of control have obviated the possibility of 
impure culture and error due to any of the original toxic filtrate. 

It is believed to be indicated that not every cell of a given culture of non- 
toxicogenic streptococcus will acquire the toxicogenic property. It also seems to 
be indicated that the factor concerned in the transfer of this property may have 
moderate resistance to heat. 


THE INFLUENCE OF DIPHTHERIA TOXIN ON THE GROWTH oF CERTAIN BACTERIA. 
J. M. SHerman, C. N. Stark and Pautine W. Stark, Cornell University. 


The influence of diphtheria toxin on the growth of bacteria has been tested. 
The toxin was added to beef infusion broth so that the resulting medium con- 
tained 30 M.L.D. per cc. A number of bacteria tested did not show a detrimental 
effect of the toxin on their growth, but an exception was found in the case of a 
culture carried in this laboratory under the name of Bacillus cereus. With 
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B. cereus, a small but definite retardation of growth in the presence of toxin 
has been repeatedly observed. 

While it cannot be definitely stated that the factor contained in the diphtheria 
toxin preparation which is toxic to B. cereus is the same factor which is toxic 
to higher animals, certain observations support that view: 1. Heating entirely 
destroys the factor which is inhibitory. 2. The toxic factor for B. cereus is appar- 
ently inactivated ‘when sufficient antitoxin is added to neutralize the diptheria 
toxin. 

These observations suggest interesting possibilities. If the toxin is in fact 
toxic to some bacteria, it may be possible for such organisms to respond by the 
production of a specific antitoxin. As yet we do not have any evidence sup- 
porting this view. Since it is known that toxins may be destroyed by pro- 
teolytic enzymes, it is conceivable that the growth of some bacteria in the 
presence of diphtheria toxin would result in the destruction of its toxicity 
without impairing its antigenic properties. 


EFFICIENT PRopUCTION OF AGGLUTININS. CHARLES A. BEHRENS, Purdue University. 


It was desirable to determine whether or not high titer production depended 
on the amount of the antigen injected at one time or on the frequency of stimu- 
lation of the body cells of the animal by the inoculation of small amounts of 
foreign protein. Consequently special attention was directed to dosage, total 
amount injected and the frequency of the inoculations of the agglutinogen 
necessary to produce a satisfactory agglutinin formation. 

It was shown that small doses of an agglutinogen inoculated not too fre- 
quently over a short period of time produced agglutinins of a higher titer than 
larger amounts extended over the same or longer period of time. 

Similar experiments were conducted using various precipitinogens. In the 
production of precipitins the advantage of small dosage over larger amounts 
was further conclusiveiy demonstrated. é 

The development of liemolysins by these methods proved to be unsatisfactory 
except in the case of sheep red blood cells. 


OBSERVATIONS ON THE SOLUBLE ANTIGENS OF BACTERIUM ENTERITIDIS. SARA E. 
BRANHAM and ELeanor M. Humpureys, Department of Hygiene and Bac- 
teriology, University of Chicago. 


Toxic, bacteria-free filtrates of cultures of Bact. enteritidis grown in a 
protein-free medium, when injected into rabbits, stimulated the production of 
agglutinins, precipitins, complement-fixing antibodies and possibly antitoxins. 

When these filtrates were concentrated by evaporation in vacuo, the products 
so obtained were better antigens than emulsions of Bact. enteritidis. 

Protein could not be demonstrated, even in the dry residue obtained when 
such a filtrate was evaporated to dryness. When this dry residue was dialyzed, 
an opalescent fluid and a gray precipitate were obtained. Protein could not 
be demonstrated in either of these fractions. The precipitate contained carbo- 
hydrate. Further concentration of the opalescent fluid dialysate gave a liquid 
that showed faintly positive reactions for tryptophan and histidine and a 
faintly positive ninhydrin reaction. Protein must therefore have been present. 
The vanillin and diazo reactions will detect tryptophan and histidine, respec- 
tively, in dilutions of 1:1,000,000. Calculated on the basis of these tests, amounts 
of filtrate containing as little as from 0.000,003 to 0.000,04 Gm. of protein led to 
definite antibody production. Whether or not so small an amount of protein can 
be held exclusively responsible for this antibody production, the possibility that 
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it may do so should be borne in mind in interpreting results obtained with 
apparently protein-free materials. 


SyNTHETIC MEDIUMS FOR DIFFERENTIATION OF THE TYPHOID-PARATYPHOID GROUP 
or Bacter1A. LutTHer THompson, Mayo Clinic, Rochester, Minn. 


Synthetic mediums consisting of various amino-acids and inorganic sources 
of nitrogen may be used in identifying typhoid and paratyphoid organisms. In 
this work twenty-eight typhoid, ten paratyphoid A, and eleven paratyphoid B 
strains were used. With valine as a source of nitrogen all strains of para- 
typhoid B grew, 10 per cent of paratyphoid A strains grew and only 3 per cent 
of typhoid strains. If glutamic acid is used as a source of nitrogen the per- 
centages of positive growth are as follows: paratyphoid B, 100 per cent, para- 
typhoid A, 80 per cent; typhoid, 18 per cent. 

Synthetic mediums could be used to advantage as an additional cultural test, 
especially in cases of atypical agglutination in the paratyphoids. 


3ACTERIA IN THE SUPPOSEDLY STERILE MECONIUM. SEVERANCE BuRRAGE, UNI- 
VERSITY OF COLORADO. 


Examination of nearly 100 meconium samples obtained from infants just 
born and before suckling, showed the presence of bacteria in about 38 per cent 
of the samples. In the positive cases—and none was called positive unless 
the organisms were numerous—BSacterium coli was found in pure culture in 
about 50 per cent. The other positive cases usually contained a staphylococcus 
in pure culture, but there were a few mixed cultures containing two or three 
species. 

The infants from whom the material was obtained were all born of healthy 
mothers, and with normal delivery. 

The paper describes the method of obtaining material, the care used to 
eliminate all outside contamination and the methods of making the cultures. 


ANTIVENIN SPECIFICITY. AFRANIO DO AMARAL, Antivenin Institute of America, 
Glenolden, Pa. 


Specificity of antitoxins or antibacterial serums in regard to their respective 
antigenic principles or germs seems to be well established. 

To the majority of immunologists this seems also to be the case in regard 
to the antivenomous serums or antivenins. A few serum therapeutists, how- 
ever, even among the most modern ones, apparently do not concur with those 
views. The Pasteur Institute of Paris, for instance, still states that its anti- 
venomous serum, which is known to be specific for the cobra, is effective against 
various venoms, such as that of rattlesnakes, scorpions and tarantulas. 

The statement induced me to investigate the question in a general way by 
using several types of venom in cross experiments with a corresponding num- 
ber of antivenins. The venoms used were from: Crotalus terrificus, C. atrox, 
and C. adamanteus, Bothrops jararaca, B. jararacussu, and B. alternata, Micrurus 
corallinus and M. frontalis (snakes, and Tityus bahiensis (scorpion). 

The following conclusions may be drawn from these experiments: 1. Speci- 
ficity is a general phenomenon among antitoxins. 2. “Group specificity” may 
also be found that will eventually justify the administration of a particular 
antivenin against the venom of species congeneric or closely related to that 
against which the antivenin is specific. 3. Application of antineurotoxic or anti- 
hemolytic serums or antivenins, against all neurotoxic or hemolytic venoms, 
however different zoologically the species from which the latter proceed may 
be, appears to be untenable. 
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AMERICAN ASSOCIATION FOR ADVANCEMENT OF 
SCIENCE, SECTION N (MEDICAL SCIENCES) 


Rurus I. Core, Chairman; A. J. Gotprars, Secretary 


Philadelphia, Dec. 29, 1926 


GROWTH IN HEALTH AND DISEASE 


1. Some Aspects or SEXUAL DIFFERENCE IN PRENATAL GROWTH AND DEatu. 
Oscar Rippie. (Carnegie Institution, Station for Experimental Evolution, 
Cold Spring Harbor, Long Island, N. Y.) 


Relatively few facts are now available in any of the three main groups of 
facts which are here considered: (1) exact quantitative data for the prenatal 
growth of organs or systems of organs; (2) the range of causes of prenatal 
death; (3) the role of sex in either prenatal growth or death. The purpose 
of the paper is to consider three groups of recently developed facts which 
seem to involve all of these three questions, and which seem to indicate that 
in placental mammals (and indeed in still other animals) the prenatal environ- 
ment is not equivalent ior male and female fetuses, but shows some elements 
prejudicial to the male. 

The male fetus is forced to accept the female environment of the mother’s 
uterus. Present evidence shows that at least one allegedly sex-specific hormone 
passes from the mother’s blood into that of the fetus, and exerts an influence 
antagonistic to masculine development. This alcohol soluble hormone (obtain- 
able from ovary, placenta, etc.) is probably responsible for the accentuated 
and essentially abnormal prenatal growth of the prostate, mammae, suprarenals 
and Miillerian duct system of the male. Other alleged regressive or degenera- 
tive changes in the testes, penis, epididymis and Cowper’s glands are noted. 
These phenomena of prenatal growth, degeneration and antagonism may pro- 
vide unequal chances for the male and female fetus to live. 

Of a different nature are the serologic changes arising in the male fetus 
and in the mother when a male fetus develops, according to recent reports 
from the Frauenklinik in Halle (Sellheim, Liittge, Merz). From results 
obtained by a modification of the Abderhalden reaction it is found that the 
mother’s blood reacts against a testis substrate when a boy is carried in utero. 
Thus, this blood test of the mother is declarative of the sex of the fetus, and 
of the presence of an unusual component in the maternal blood. This “anti- 
testis” body is considered capable of entering the blood of the male fetus. 
Further, in the blood of the male fetus some product (apparently not a hormone) 
is also found. Against the female fetus such a body is not formed. In this 
second way, therefore, the male and female probably have unlike prenatal 
environment, and in both cases the difference seems adverse to the male. 

A third point is concerned with new facts indicating that in certain respects 
the nutritive requirements (vitamine B, protein, and metabolic) for growth and 
for health are unequal in male and female. Since these are apparently greater 
in the male a higher death rate of males should result in that fraction of 
mothers whose nutritional status, in respect to these particular elements, is 
near the border line. It is true that many of these particular data have been 
obtained on postnatal stages, but there can be little doubt of their applicability 
to fetal life. Fleish and Hess, and Hartwell, conclude that male rats require 
for their normal growth relatively more vitamine B than do females; and 
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that male rats are first affected by restricted amounts of this vitamine. Slonaker 
and Card found that when parent rats were suddenly changed to a restricted 
diet the proportion of male offspring was reduced. Hartwell further concludes 
that the male rat is more susceptible to the quality of the protein components 
of its food. The probable higher metabolism of the male fetus would also 
probably tend, like the other conditions just noted, to bring a higher prenatal 
death rate on the male side. 

It is an observed fact that the prenatal death rate in the human and some 
other mammals is notably higher in the males, and that the earlier the death 
the higher is the proportion of dead males. The conclusion currently drawn 
from these facts by physicians, geneticists and others is that the “male is 
inherently weaker than the female” — bearing more lethal factors, etc., than 
does the female. This conclusion can only be drawn on the assumption that 
intra-uterine life provides an entirely equivalent environment for male and 
female. The foregoing discussion makes it certain that such equivalence does 
not exist. Further, all of the three aspects of difference described are adverse 
to the prenatal growth and health of the male. The fact that for some post- 
natal years the human male death rate continues relatively high may mean 
only that adverse conditions of prenatal life—the sensitive period of highest 
growth increment and differentiation—can injure without causing immediate 
death. 


2. ON THE DISTRIBUTION oF DIFFERENCES IN VITALITY AMONG INDIVIDUALS. 
RAYMOND Peart. (From the Institute for Biological Research of the Johns 
Hopkins University.) 


This paper defines vitality, in a general sense, to mean the degree of 
intensity of vital actions. Since this is a quantitative concept it is necessary 
to proceed at once to the consideration of its measurement. In the broadest 
terms such measurement will always finally depend on the rate of energy 
transformation of the organism, within defined limits in respect of space and time. 

Inherent vitality is defined as that part of the total vitality which is 
dependent solely on the innate organic pattern or organization (in the Aristo- 
telian sense) of the individual. 

By the measurement of the inherent vitality in suitably devised experiments 
on duration of life in the fruit-fly Drosophila, and on the growth of seedlings 
of the cantaloupe Cucumis, results are obtained which are offered as a novel 
contribution to the direct study of the organic action pattern of individuals. 

The results show: 


1. The distribution of individual differences in inherent vitality is of the 
same form as that of differences of total vitality, when vitality is measured 
by total duration of life under conditions (a) of starvation and (b) of normal 
feeding, temperature and other environmental conditions being the same in 
the two cases. 


2. The distribution of individual differences in inherent vitality is of the 


same form when measured as the integrated time variable total duration of 
life, or as the differential time variable, rate of growth. 


3. The distribution of individual differences in inherent vitality is of the 
same form in such widely different organisms as Drosophila melanogaster and 
Cucumis melo. 

These facts would seem to indicate that in the concept of inherent vitality 
here developed a matter of real biologic importance is being dealt with. 
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3. Some Proprems or CeLLuLarR Puysiorocy. W. J. V. Osternoutr. (The 
Rockefeller Institute for Medical Research.) 


Two tendencies have been particularly noticeable in the recent progress of 
biology. The first is greater attention paid to the underlying causes on which 
all vital activities depend. There is a deepening conviction that in pure and 
applied biology, especially in medicine and agriculture, the paths of progress 
that have been choked by the growth of empiricism must be cleared by new 
methods of attack and these must be discovered by quantitative studies of 
the fundamental activities of the cell. 

The second is the growing belief that these fundamental activities are 
largely controlled by the permeability of the protoplasm, by which is meant 
its power to exclude certain substances while admitting others more or less 
freely. Hence, the study of permeability has acquired especial importance not 
only in theoretical respects but also in many practical problems, such as the 
absorption of food, the application of drugs, and the physiology and pathology 
of secretion and excretion, especially in relation to such organs as the ductless 
glands and the kidney. 

The first step in this study is to find out what substances enter the pro- 
toplasm and how rapidly they penetrate. The best procedure would be to place 
the cell in a solution and to analyze the cell contents to determine what 
substances have penetrated, but this has proved unsatisfactory in practice, 
because the cell contents could not be extracted without alteration. In con- 
sequence resort has been had to indirect methods. These, however, have 
produced so much confusion that it is felt that the only possible way out was 
to find a method of determining the actual penetration of substances by direct 
analysis of the contents of the cell, avoiding the difficulties which have hitherto 
made this procedure so unsatisfactory. It has turned out, fortunately, that 
this can be done by employing large multinucleate cells whose sap can be 
obtained without the alterations which always occur when sap is extracted from 
cells of ordinary size. 

The cells employed have been chiefly those of the marine alga, Valonia and 
the fresh water Nitella. 

These studies indicate that there is little or not any penetration of salts 
into the cell in the form of ions. 

It is found that the cell sap has a different composition from the outside 
solution and, in the case of Valonia, the sap proves to be toxic when applied 
to the outside of the cell. 

One striking feature is that certain substances, such as potassium, are found 
in much higher concentration inside the cell than outside. This may be 
explained by assuming that potassium enters as potassium hydrate, and is 
changed in the sap to potassium bicarbonate, and that bicarbonate ions are 
exchanged for the chlorine ions of the external solution, so that potassium 
chloride accumulates in the sap. This process will go on if the production of 
carbon dioxide inside the cell keeps the sap more acid than the external solu- 
tion until a point is reached at which the product of potassium and hydroxyl 
ions inside is equal to that outside. 

This assumption would make both growth and the accumulation of salts 
dependent on the production of carbon dioxide, which is in harmony with the 
fact that the most rapidly growing cells are those which produce the most 
carbon dioxide. 
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4. DIFFERENTIAL DEVELOPMENT IN CONDITIONS OF THYROID DEFICIENCY. FREDERICK 
S. Hammett. (The Wistar Institute of Anatomy and Biology, Philadelphia.) 


An analysis of the relative growth retardation of the several organs, with 
respect to that of the body weight, of albino rats of both sexes deprived 
of the thyroid gland at 23, 30, 50, 65, 75 and 100 days of age, and allowed 
to grow until 150 days old, shows them to be classifiable under three headings: 
i. e., resistant, sensitive and special. The eyeballs, brain, spinal cord, humerus 
and femur, uterus and ovary before puberty, and lungs show relatively greater 
or the same resistance as the body as a whole to the growth retarding influ- 
ence of the conditions brought about ‘by removal of the thyroid. The heart, sub- 
maxillary glands, liver, kidneys, spleen, uterus and ovary after puberty, supra- 
renals and pancreas show a greater sensitivity, while the thymus, hypophysis, 
testis and epididymis give specialized reactions. 

The basis of the difference between the resistant and the sensitive organs 
lies in the ratio of the apportionment of the total metabolism between the 
processes of maintenance and the processes of growth. The first phase com- 
prises largely the working over and elaboration of materials for use outside 
of the particular organ in question. The second phase consists largely in the 
incorporation into the organ substance of materials relatively inert and but 
sluggishly available, in the metabolic sense, for the rest of the body. 

Growth is the expression of the fact that more material is available than 
is needed for maintenance under the given conditions. It is a truism that 
functional needs dominate growth processes under adverse conditions. Hence, 
when the amount of available materials is decreased by the lowering of the 
metabolic level due to thyroid removal, it is but natural that those organs 
which normally have the higher maintenance-growth ratio should be more 
retarded in their growth, than those in which the maintenance processes are 
less in proportion to the total metabolism or energy exchange. The group of 
sensitive organs belongs in the first category; the group of resistant in the 
second. Contributory is the relative degree of stability or availability for 
metabolic purposes of the substances incorporated into the organs, which 
gives rise to increase in weight, the expression of growth. Because of these 
differences in ratio of metabolic distribution, it is clear that the relative degree 
of normal growth capacity expressed in weight, cannot be the index of the 
relative degree of growth retardation under conditions of thyroid deficiency. 

Of the specialized responses, that of the thymus is expressed as a marked 
sensitivity with great loss of weight. This is attributable to the exquisite 
sensitivity of the organ to adverse conditions. Its cause is unknown. The 
hypophysis responds by an acceleration instead of a retardation of growth. 
This is due to, and is evidence of, a specific relation to thyroid activity, the 
nature of which is, as yet, inexplicable. The testis is noteworthy in that, 
though it is an organ of great activity, it is highly resistant to the growth 
inhibiting influences. This is because the type of activity is a growth and not 
a maintenance activity. The growth of the testis is largely a matter of increase 
in cell number. This type of growth is relatively more resistant to thyroid 
deficiency, than is growth by increase in cell mass. Thus the greater resistance 
of the testis is explained. The epididymis is similarly highly resistant. The 
basis of the reaction probably lies in the functional relationship of the organ 
to the testis as a storage organ for spermatozoa. 

The pubertal adjustment introduces a new factor which markedly affects 
the character and degree of growth reaction of the organs to thyroid deficiency. 
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The influence of this change reverberates throughout the entire organism, 
tremendously increasing the sensitivity to the glandular defect. 

The implications of these observations are several. They show that growth 
retardation in conditions of thyroid deficiency is not a simple proportionate 
affair, but that modification of the relative sizes of the organs is produced 
which results in shifts in bodily proportions. These ,of course result in shifts 
in relative functional intensities, with their consequent influences on develop- 
mental processes. 

The thyroid is the most variable organ in the body, responding by changes 
in size and functional activity to changes in both external and internal environ- 
ment. It is therefore not going far from the path of scientific rectitude to 
suggest that long continued modifications of thyroid activity in one direction, 
brought about by consistent change in environment or habit, voluntary or 
enforced, may be a cause of species differentiation within a genus, or at least 
of variety production within a species. If the inheritance of acquired char- 
acteristics is possible, there is here available a mechanism by which this 
possibility could be realized. For it would be absurd to deny the possibility 
that such profound alteration of differential development as is shown in these 
animals, with the consequent alteration of relative functional intensity, should 
not have a modifying influence on the germ plasm. To set this apart as 
unreactive would be specious. 

Upward of 700 unmated male and female albino rats provided the data for 
this investigation. They were all of the same Experimental Colony Stock of 
the Wistar Institute, the descendents of two pairs. They were kept under 
like conditions of diet and environment. All were healthy and free from 
vermin. The tests were litter mates of the controls. 


SOME BIOLOGICAL ASPECTS OF MEDICAL PROBLEMS 


1. THe NeEeps or Mepicat Entomoiocy. L. O. Howarp. (Chief Bureau of 
Entomology, U. S. Department of Agriculture.) 


The speaker showed that knowledge of the transmission of disease by insects 
has increased so rapidly since the initial discoveries by Manson and Ross. that 
no one has had the opportunity to survey the field carefully and to plan future 
work comprehensively and systematically. This field obviously has a great 
future. The work so far has been done by isolated persons without the best 
facilities, and the possibilities abundantly justify the careful training of a 
large body of skilled workers who shall be given abundant financial! support. 

There are many problems still unsolved that relate to the insects already 
known to carry disease to man or animals. These problems should be 
attacked at once. 

There are many insects closely related to these forms, that have disease- 
bearing possibilities. There are whole groups of such insects the intimate 
biology of which is but little understood; and study of these should be urged 
and amply supported. Every feature of their biology should be exploited. 
The men to do this should be trained in the study of insects. Acquaintance 
with vertebrate pathology is also desirable, but not absolutely necessary. The 
control of the insect carrier or potential carrier is the aim of the work, and 
hence the importance of the trained economic entomologist. 

The speaker urged the necessity for a centralized foundation in which a 
general scheme can be elaborated for a systematic covering of the whole field 
of possibilities in this direction, which should have enough funds to finance 
all investigations that bear on the subject. 
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2. Mycotocy 1n ReLation to Human Patnotocy. C. L. Swear. (Plant 
Pathology, U. S. Department of Agriculture.) 


The constantly increasing number of microfungi which are being found 
associated with lesions and other pathologic conditions in man, and which have 
in a considerable number of cases been found to bear a causal relation to 
such troubles, emphasizes the need for much more exact knowledge of the 
identity, complete life history and relationship of these organisms. Such 
information should help to solve some of the problems connected with the 
origin of infection, the dissemination of the parasites and methods of prevention 
and cure. 

About 100,000 fungi have been named. Many of them are both polymorphic 
and pleomorphic in character, that is, the same species frequently exhibits 
different varieties and spore stages in its life cycle, as well as physiologic 
forms, which in the case of parasites vary in their degrees of parasitism. These 
facts would seem to indicate the desirability, if not the necessity of coopera- 
tion between the pathologist, who has to deal with the microparasitic diseases 
of man and the expert mycologist, who is thoroughly familiar with the special 
groups of organisms involved, and the latest information and technic necessary 
to supply the information needed by the medical investigators. It would seem 
obvious that the medical pathologist could scarcely be expected to have the 
training, experience and time necessary to solve these mycological problems 
for himself. 

The multitude of so-called species already named and imperfectly described by 
medical men needs to be studied carefully and compared with the still greater 
number of related, nonparasitic forms, in order to determine their synonymy and 
taxonomic status. 

Such names as Monilia, Oidium, Sporotrichum, etc., are frequently applied in 
entirely different ways by the mycologist and pathologist. This is leading to a 
dual usage of the names and a different taxonomic grouping, which results in 
confusion rather than in the advancement of the knowledge. Many of the fungi 
with which the medical man deals are known to belong to common groups, most 
of which are not parasites, for example, Penicillium, Aspergillus, Mucor, Cospora 
and Trichothecium. Others, however, such as those referred to Trichophyton, 
Achorion and Microsporon, among the so-called Dermatomycetes are much more 
difficult to determine, on account of their unsatisfactory development and failure 
to sporulate normally in culture. In fact, the more strictly parasitic the organism, 
the more difficult it is to grow and reproduce normally in pure culture. Lack of 
cooperation and coordination in this field also leads to great confusion in the 
terminology and nomenclature. In order to meet the needs of the present situa- 
tion and to promote the best interests and advancement of both mycology and 
human pathology, a thoroughly specially trained and experienced mycologist should 
be connected with each large medical research institution, with the necessary 
assistants and equipment, to make thorough and detailed studies of these organ- 
isms. Greater attention should also be paid to the collection and preservation of 
typical cultures of all the fungi isolated from man and other animals, and such 
cultures should be made available for distribution in various culture supply 
laboratories, in order that they may be available to mycologists and pathologists 
for comparative study. 


3. Dencue. J. F. Smer. (Medical Corps, U. S. Army.) 


A review was presented of the experiments showing that dengue fever is 
caused by a filtrable virus transmitted by Aedes aegypti and not by Culex. 
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4. Homan Types tn RELATION TO Mepictine. R. Bennett Bean. (School of 
Anatomy, University of Virginia.) 


Four human types have been traced in the literature from the Greeks to 
the present. The four humors of the Hippocratic school, yellow bile, phlegm, 
black bile and blood, were related to the four elements of Aristotle, fire, water, 
earth and air, respectively. The more recent classification of four types in 
Europe by Chaillou and MacAuliffe, the cerebral, digestive, muscular and 
respiratory, may conform somewhat to the respective types of the Greeks in 
the order given above, but attempt is not made to show any relationship. 

The cerebral type has a large round head and the other parts of the body 
are spare; the type has increased with civilization, but it is the rarest of the 
three types. 

The digestive type has huge jaws and lower face, a ponderous abdomen 
and long arms and legs, with a reach much greater than the stature. The 
digestive type has been shown by Henckel to have a susceptibility to manic- 
depressive insanity, with only a slight incidence of dementia praecox. The 
digestive type is only a little less rare than the cerebral. 

The respiratory type has a large middle face and a nasal, large, long 
thorax, and the other parts of the body are slender and gracefully proportioned. 
They represent the Raphael and Leonardo de Vinci types. They comprise next 
to the largest element in the population. 

The muscular type makes up the largest proportion of the population. They 
are rectangular in face, the upper, lower and middle parts are equal, the nose 
is somewhat rectangular, the neck is. broad and muscular, the shoulders are 
broad and horizontal, the hips are wide, the extremities are long and the whole 
body is strongly muscular. 

There are mixed types of the possible combinations of all four of the primary 
types, and some persons are not to be classed as any type. Bauer found 43.3 
per cent of pure types, 56.7 of mixed types and 8.5 of doubtful types among 
2,000 patients. 

The muscular-digestive type of person is sometimes a veritable giant, the 
wrestler type of Bauer, the weight men and heavyweights. Bauer found three 
types among 4,328 German athletes and students; wrestler, gymnast and penta- 
thlon. The wrestler is large, the gymnast has short extremities and the 
pentathlon is slender, with long extremities. 

Kretschmer and Henckel find three types that exist throughout Europe 
which they call asthenic, muscular and digestive. Other types are given: the 
apoplectic, phthisic and asthenic of Stiller; the megalosplanchnic and micro- 
splanchnic of Viola; the sport types of Thooris, of Kohlrausch and of Philo- 
stratus Flavius; the gallbladder, gastric ulcer and others of Draper; the 
lateral and linear of Stockard; the herbivorous and carnivorous of Treves; 
the broad back and narrow back of Goldthwait; the stocky and slender of 
Kraus; the hypersthenic and hyposthenic of Mills; the heavy and slender of 
Davenport; and a host of .others recent and remote. The brachyskéle and 
macroskéle of Manouvrier and Godin come nearer to any standardization than 
any of the others. These two are the same as the mesomorph and hypermorph 
of Bean. To these should be added the hypomorph in any other population 
than that of Europeans. 

The extreme and abnormal forms of the mesomorph and hypermorph may 
be called mesodermopath and epitheliopath, respectively, because the former 
is susceptible to diseases of the tissues derived from the mesoderm, and the 
latter to diseases derived from the ectoderm and entoderm. 
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5. Hormone Controi or Cyciic GrowTH AND FUNCTION OF THE FEMALE GENITAL 
OrGANS. Epcar ALLEN. (Department of Anatomy, University of Missouri 
School of Medicine.) 


Recent experiments (the early work on rodents was done in collaboration 
with E. A. Doisy and others) have demonstrated that ovarian follicles con- 
taining growing ova are the principal source of the internal secretion which 
controls the growth and function of the female genital organs. Injections of 
extracts of follicular contents seem to be an adequate substitute for the internal 
secretion of the ovaries in the absence of pregnancy. The active substance has 
been extracted from hen, pig, horse, cow and human ovaries and has been 
injected into mice, rats and monkeys (assisted by a grant from the Committee 
for Research on Sex Problems of the National Research Council). Thus, experi- 
mental sexual cycles have been induced after removal of the ovaries in rodents 
and primates. 

The action of this harmone is fundamentally one of inducing growth in the 
genital organs including the mammary glands. Growth reactions from injec- 
tions into spayed animals have been equivalent to the maximum occurring in 
the normal animals under ovarian influences. Decrease in amount or absence 
of hormone due to cessation of injections is followed by a wave of regression 
in the genital organs. In the lower animals this is accompanied by leukocytic 
infiltration, in primates by menstrual hemorrhage. Thus a single hormone 
may be all that is involved in the necessary mechanism of the nonpregnant 
sexual cycle. 

The only source of this harmone other than the ovaries is the placenta. 
Extracts of placenta prepared by the same method act in a similar way. The 
continuous availability of this secretion during the course of pregnancy is 


largely responsible for growth of the uterus and mammary glands and for 
the absence of menstruation during gestation. 

Several biologic products firms are preparing this hormone and standard- 
izing it according to this reaction in “rat units.” Early results from clinical 
tests (in collaboration with J. P. Pratt) indicate that it may prove to be a useful 
therapeutic agent in the treatment of reproductive disorders. 
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COMPARATIVE STUDIES OF THE SUGAR, Lactic Acip AND Acip BASE BALANCE OF 
THE Bioop AND CEREBRO-SPINAL FLum. Maryorre R. Marttice, THERESA 
Garcia and Jonn A. Kirr1an. (From the Department of the Laboratories, 
New York Post-Graduate Medical School and Hospital.) 


Using Clausen’s method, from 8 to 15 mg. per hundred cubic centimeters 
was obtained as the normal for blood lactic acid, and from 80 to 90 per cent 
of this for spinal fluid. In meningitis the sugar was negative or very low, 
with a rise in the lactic acid which was insufficient to account for all of the 
sugar. In epilepsy the sugar of the blood and spinal fluid rose immediately 
after the seizure; the lactic acid increased and ran high long after the seizure, 
whereas muscular contractions gave a sharp rise and fall. Many epileptic 
patients showed a higher lactic acid content in the spinal fluid than in the 
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blood. For acid base balance studies, the blood was collected under oil and 
the spinal fluid over mercury (Shohl’s device), and Cullen’s method used at 
38 C. The reaction of the blood and spinal fluid ran parallel and it appeared 
that the spinal fluid maintained its acid base balance within physiologic limits, 
as did the blood. In meningitis the drop in pa cannot be due to lactic acid 
alone but also to the production of other acid factors. The results would seem 
to indicate that the composition of the spinal fluid is dependent on that of the 
blood, and differs markedly only when pathologic changes are evident in con- 
tiguous tissues. 
DISCUSSION 


Davin Marine: If the sugar in the spinal fluid is increased by the admin- 
istration of sugar intravenously, does that influence the lactic acid content? 


Joun A. Kituran: If sugar is given intravenously, it involves an increase 
in the sugar of the spinal fluid, which, however, lags behind that of the blood. 
The maximum is seen in the blood probably within one hour after the sugar 
is given, whereas the maximum in the spinal fluid is seen about three or four 
hours after. I do not have any direct evidence of a change in the spinal fluid due 
to the administration of sugar. In a child who received a glucose infusion 
as a therapeutic agent, there was an increase in the lactic acid in the blood, as 
would be expected, and there was also an increase in the lactic acid in the 
spinal fluid, which could be explained only as the result of the glucose. 


Tue VeRNES Test For Tusercutosis. ApeLame B. Bayiis, Membre correspond- 
ant de I’Institut Prophylactique, Paris. (From the Department of the 
Laboratories, New York Post-Graduate Medical School and Hospital.) 


On previous occasions there have been presented before this society com- 
munications dealing with the Vernes flocculation test for syphilis, its technic, 
the apparatus employed and the results of comparative observations of 
simultaneous Wassermann and Verres tests on the same specimens of serums. 

Without in any way curtailing their valuable syphilogic service the Institut 
Prophylactique in Paris has entered a new field of usefulness. Dr. Vernes, for 
the last four years, has been applying the same principles in the development of 
a satisfactory serologic aid for the determination of tuberculous infection. 

In June, 1926, the Institut Prophylactique published a fourth fascicule 
(Travaux et Publications de l'Institut Prophylactique, Paris, A. Melone et Fils, 
1926) devoted to the researches on the serology of tuberculosis and it was 
my privilege to be in their laboratories last summer for a period of time and to 
work with this most recent test. 

Description (Baylis, Shepler and MacNeal: The Vernes Flocculation Test 
as an Accessory Serological Guide in the Combat Against Syphilis, Am. J. 
Syph. 10:298, 1926) of the Vernes, Bricq and Yvon photométre has been given 
elsewhere so it is unnecessary to repeat it. It might, however, be helpful to 
review briefly the phenomena on which the tests are based. To quote Dr. 
Vernes (Sero-measure de la tuberculose—The Serological Measure of Tubercu- 
losis, Am. Rev. Tuberc., to be published) in an article to appear soon, “The 
phenomena of flocculation in syphilis and tuberculosis prove that this specific 
serological reaction is dependent upon the physical state (molecular concen- 
tration, number and dimension of the elements in suspension etc.). ; 
When one combines human blood serum with a reagent capable of orodutian a 
precipitate the turbidity obtained obeys a law which is rather curious. In taking 
the same amount of human blood serum in a series of small test tubes and from 
the first to the final tube adding the reagent in a progressive curve, the turbidity 
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observed from one end to the other of the series of tubes does not increase nor 
diminish in a regular progressive manner. On the contrary there are waves 
and the position of the fall and rise sometimes close together and sometimes at 
a distance, varying with the nature of the reagent employed.” 

If in a series of twenty test tubes a constant amount of serum is diluted 
with a solution of sulphate of nickel as illustrated 


Volume of 1,4 1,4 1,4 1,4 1,4 1,4 1,4 1,4 
solution of 


sulphate 524.288 262.144 131.072 65.536 32.768 16.384 8.192 4.096 





of 14 14 «#14 «14 «14 «14 «14 «+214 «14 14 14 
nickel — -—— — —_ — —- —— 1,4 


in cc. 2.048 1.024 512 256 128 64 32 16 8 4 2 


(Volume of unheated serum, 0.2 cc. in each tube.) 


the sinusoidal curve obtained will appear as shown in the chart. 














x6ae 


Sinusoidal Curve 


Applying this phenomenon and employing different reagents, especially among 
the phenols, it was found that resorcin (CsHi(OH):) produced the most 
delicate results, and in consequence it has been the reagent so far employed by 
Vernes. Various concentrations of this chemical substance were tried, and a 
solution of a 1.25 per cent was determined on. Experiments were performed on 
inactivation of serums, temperatures ranging from 37 C. to 55 C. being used, 
and the most satisfactory results were obtained with unheated serums. At the 
same time incubation temperatures were investigated, and 20 C. was selected as 
being the one most adapted to the desired constant results. A final series of 
tests was made on the proportions of serum and reagent in which the amount of 
the reagent used would give the earliest indications of an infection, without 
reactions in the normal zone, and an equal proportion of reagent and serum 
was found to yield the most favorable results. 
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This brief summary will suffice at present for the history of the researches 
carried out by the Institut Prophylactique. Much could be written on the 
subject, and many personal observations made in the laboratories might be 
recorded, but time does not permit it. 

The blood used in the test is obtained by the usual technic of vein puncture, 
the quantity required being approximately 15 cc. The tube containing the 
blood is stoppered and placed in the refrigerator over night to allow for con- 
centration of clot and the separation of clear serum, it being of the utmost 
importance in this test to have the serum exceptionally clear and trans- 
parent. 

The following morning the serum is decanted and freed from cells by 
high speed centrifugalization. Two tubes are set up for each patient and 0.6 cc. 
of the clear serum is placed in each of the tubes. A preliminary, or control 
reading, is then made in the photométre of Vernes, Bricq and Yvon, and the 
figures are recorded. To obtain these readings, 0.6 cc. of the resorcin antigen 
is added to the serum and the optic density obtained immediately before pro- 
ceeding to the second tube. 

The tubes are then stoppered and incubated in air or water at a temperature 
of 20 C. At the end of four hours a second reading is made and the difference 
between the optic density of the incubated mixture and the control or prelim- 
inary reading is obtained. This difference is due to the reaction taking place 
during the period of incubation, and indicates the amount of infection and the 
differentiation betwen normal and tuberculous serum. For interpretation of 
the results the original article should be consulted, but in general, it may be 
said that readings above 30 are regarded as signifying an active tuberculous 
process. 

This test is simple, easily carried out and possesses the advantages of the 
elimination of the hemolytic system, the use of a nonspecific, well known, pure 
chemical substance as a reagent and the recording of the results in numerical 
form, in which slight variations may be quickly detected. 

For the last few months I have employed this test; because of the 
limited observations I have been able to make, it would be premature to draw 
any definite conclusions, but the results promise to be interesting. 


DISCUSSION 


FiLoreNce Sasin (by invitation): I am exceedingly interested in this work 
of Miss Baylis. From the present trend of the experiments on tuberculosis it 
is clear that the chemical side of the work is becoming more and more import- 
ant, and it seemed to me as I listened to this paper that possibly one could now 
start to find out the nature of the substances that give this test. Are they sub- 
stances from the cells, or are they produced by the bacilli? Possibly they are 
less likely to be the substances from the bacilli, but they could be more easily 
tested. Protein and fat fractions are now being produced from tubercle bacilli 
by Prof. Treat B. Johnson, and if Miss Baylis were to test the blood of an animal 
after the injection of these fractions she could determine whether they had any 
effect on the flocculation test or not. On the other hand, tuberculous tissue 
injected into a normal animal might give results worth comparing with the 
tests from the chemical fractions. 

Pau. Kiemperer: Were there any differences between the quantitative tests 
for tuberculosis in children and adults? 


Miss Bays: I do not think that has been entered into. I have experi- 
mented with serum from children and from adults, and they seem to give the 
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same figures in flocculation, depending on the degree of infection as estimated 
by their clinical symptoms. 

James Ewrnc: Have you a definite idea as to what substance enters into 
this reaction? 

Miss Baytts: No, I have not. I do not know what the substance causing 
the reaction is, but I do know that a definite reaction is obtained in tuberculous 
subjects, and it is not obtained in normal people. With an increase in the infec- 
tion there is an increase in flocculation. As the patients show clinical improve- 
ment, the flocculation drops. 

Louis Gross: In what percentage of cases of tuberculosis verified clinically 
and by laboratory tests do you obtain a positive reaction? 

Miss Bayiis: As I remarked, my own observations have been so limited 
that it is difficult to answer this question from the data, but from the work 
done in Vernes’ laboratory, apparently the remarkable result of 100 per cent 
is obtained. I know in my limited work with the exception of one case in 
which there was an error in technic, I have never so far obtained a normal 
figure in any tuberculous patient. Of course, in regard to some of the patients 
who have had pneumonia and from whom it has been impossible to obtain 
specimens to inoculate into guinea-pigs, I could not tell whether they had 
tuberculosis in combination with the pneumonia or not, but I rather suspected 
that they had. 

Louts Gross: May I ask about the specificity of the test? Is there any 
other condition which will give a positive reaction? 

Miss Baytts: There are three zones. Vernes considers the readings of 
the flocculation from 0 to 15 normal, or rather the inactive zone. The readings 
from 15 to 30 are the indefinite zone in which the septicemias, cancer and 
chancre may give a reading. They will not give a constant reading in this 
zone, while certain degrees of tuberculosis will always give a constant reading, 
so that the other conditions can be eliminated by a repeated test. Any test 
above 30 is a definite reaction for tuberculosis. The intermediate zones can 
be eliminated by repeated tests, and in all cases it is advisable to make repeated 
tests on patients. 

Max Leperer: Has the test been used on normal and tuberculous spinal, 
pleural and peritoneal fluids? 

Miss Bayiits: That work is being carried on, and it seems to run in the 
same zone and in the same manner. Vernes has had one or two remarkable cases 
of diagnoses by the test on spinal fluid. 


THE RELATION OF THE Optic MENINGES To Cysts OF THE Orpit. Louise H. 
MEEKER. (From the Department of the Laboratories, New York Post- 
Graduate Medical School and Hospital.) 


An interesting case in the service of Dr. Martin Cohen forms the basis for 
this study. A tumor removed from the orbit was designated a lymphangioma 
on gross examination. A brief study of the microscopic sections seemed to 
confirm the opinion. Further study of later sections caused me to change the 
diagnosis and finally to investigate the previously reported primary lymphan- 
giomas of the orbit, particularly those found within the muscle cone. 


REPORT OF CASES 


Case 1.—History—In a colored boy, aged 4 years, the right eye began to 
protrude and become painful after a blow. The Wassermann test was positive, 
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but anti-syphilitic treatment was not beneficial. The exophthalmos increased 
steadily and a diagnosis of retrobulbar tumor was made. Krd6nlein’s operation 
was performed five weeks after the injury. At operation, a cystic mass was 
found behind the eyeball and within the muscle cone. This tumor measured 
35 by 20 by 16 mm. It was fairly well encapsulated, and although adherent to its 
surroundings, was removed without great difficulty. The surface was covered 
by thick fibrous bands between which there were thinner portions cystic in 
character. 

Microscopic Examination.—The spaces were filled with coagulated albumin or 
blood. That the blood was due to the trauma of operation was indicated by the 
fact that the red blood cells were perfectly preserved. Blood clots or old blood 
pigment deposits were not present. New growth of lymph vessels, lymph 
follicles and muscle bundles were not found at any point. 

One cavity contained a membrane made up of large endothelial cells, many 
of which were filled with melanin granules, proved by special staining. That 
this membrane represented the arachnoid membrane in a colored patient seemed 
inescapable. When the significance of this observation was understood the 
diagnosis of lymphangioma was doubted. The roentgen-ray examination, as 
well as the normal development of the eye, ruled out the meninges of the brain 
as a probable source. It seemed that the spaces filled with blood and lymph 
were multilocular sacculations of the meninges of the optic nerve. 


Case 2.—This case of orbital cyst in which operation was performed by 
Dr. Cohen, seemed enlightening. The exophthalmos was found at operation to 
be caused by a cystic mass lying between the bulb and the nasal wall anteriorly, 
and outside the muscle cone. Roentgen-ray examination had revealed a much 
enlarged optic foramen. It was plain that the cyst in this case was a meningo- 
encephalocele formed by extension from the brain and its meninges. 

My first case so closely resembled the histologic description and photo- 
micrographs of a “lymphangioma” of the orbit recently reported that I began 
a critical examination of all tumors included under that designation. 

Thirteen cases reported in the literature as primary orbital lymphangioma 
may be divided according to location. Eight lie outside the muscle cone and 
five within the muscle cone. Although the descriptions are meager, all the 
tumors outside the muscle cone can be identified either as meningoceles or 
as extensions of lid lymphangiomas. 

The five tumors within the muscle cone were of greatest interest. Radio- 
graphic information was lacking in every case. All were encapsulated and 
three were free in the muscle cone but slightly adherent to the optic nerve. 
These three could easily be classified as possible meningoceles cut off from their 
primary pedicle. Knowledge of the orbital fissures, however, was not available. 
Two so-called lymphangiomas of the orbit remain for special consideration. 
One of these, reported by Kahn, was not primary in the orbit. The remaining 
case was that of Wintersteiner, and I believe that Wintersteiner was dealing 
with two defects, both originating at the same time before birth, and in an area 
of the brain meninges adjacent to and including the optic stalk. The anterior 
lid tumor conformed perfectly to meningoceles appearing in the lids. The 
cystic mass encircling the optic nerve corresponded to an anomaly seen in 
many eyes. To these anatomic vagaries an inflammation has been added, 
after the manner described by Sick, or the inflammation has preceded the 
anomaly, if one follows Spring’s conception of meningocele formation. Spring 
maintains that an initial cystic pachymeningitis occurs in all cases. The cysts, 
then, that have been described are filled with cerebrospinal fluid, to which 
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blood is added occasionally by accident. Smooth muscle bundles may be found 
in the septums, but they do not indicate lymphangioma for it is a striking fact 
that all the descriptions emphasizing the presence of smooth muscle bundles in 
the septums are of tumors situated anteriorly in the orbit, a region abundantly 
supplied by smooth muscle, as demonstrated by Hesser in the fascia about the 
eyeball in man. 

My own case can be explained somewhat as follows. The eye was normal, 
indicating normal development beyond the time of the closure of the fetal 
cleft in the primary optic vesicle and stalk, and beyond the fusion of the pia 
and filling in of the nerve stem. This was at about the fortieth day. Between 
this date and the laying down of the bony orbit something occurred to alter 
the orderly formation of the arachnoid and dural sheaths of the optic nerve. 
This possibility is strengthened by the evidence of congenital syphilis. What 
role, if any, injury may have played in the later formation of the cyst is not 
clear. Bergmeister’s case reported in 1913 is considered notable, because in 
a microphthalmic child in whom optic development was arrested at the stage of 
the primary optic vesicle, bilateral cysts of the orbit were found. He was able 
to demonstrate that these cysts were simply the distended optic nerve sheaths. 
Subsequent writers refer to his report as something new in the development of 
orbital cysts, meaning that the recognition of the rdle played by the optic nerve 
sheaths dates from Bergmeister’s observation. My case is the first cystic tumor 
within the muscle cone of the orbit to be described since the appearance of 
his paper. 

Before summing up it is necessary to emphasize that the designation 
“lymphangioma” should apply only to true neoplasms formed of, or tending 
to produce, lymph vessels. Lymphatics have not been demonstrated in the orbit 
of man, except those relating to the lids and about the lacrymal gland. There 
is ample anatomic and embryologic basis for the explanation of the occurrence 
of cysts in this region. My case is a combination of embryonal defect with 
inflammation and ectasia of the optic meninges. 


SUMMARY 

1. Primary lymphangiomas of the orbit have not been proved to exist. The 
evidence is too meager and other possibilities have not been sufficiently 
investigated. 

2. The optic nerve meninges bear the same relation to multilocular cysts 
of the orbit within the muscle cone as do the meninges of the brain to cysts 
outside the muscle cone. 

3. I believe that a descriptive term, such as “multilocular cysts of the 
optic nerve meninges,” to describe such cases as mine, is preferable to the 
common practice of including them erroneously among lymphangiomas. 


4. The term “meningocele” may be applied whenever hernia of the arachnoid 
can be proved. 


5. My case is the only one recorded within the muscle cone in which the 
arachnoid has been found or identified. 


DISCUSSION 


James Ewr1nc: Dr. Meeker has done a good service in collecting the 
information on what would appear to the general pathologist to be a rare con- 
dition. As for rare conditions, it all depends on one’s experience and point of 
view. To the ophthalmologist these are probably rather frequent occurrences, 
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and the number of authors which Dr. Meeker had to cite shows that after 
all rarity does not apply really to these conditions. I agree with her that the 
condition hardly deserves the term lymphangioma, but that it may not have 
some neoplastic quality would be difficult to assert. They seem to me more or 
less comparable to some of the cavernous hemangiomas which are recognized 
not as true tumors, and yet are classed among the neoplasms, because they 
have certain neoplastic characteristics. I should like to ask Dr. Meeker if any 
of the tumors she has seen or read about in the iiterature were associated with 
the so-called myxoglioma of the optic nerve. 

Davip Marine: I would like to ask if this condition has occurred bilaterally, 
inasmuch as Dr. Meeker thinks it may result from embryonal developmental 
defects. 

Louise H. Meeker: In reply to Dr. Ewing, myxoglioma is rarely, if ever, 
associated with these cases. Professor Verhoeff has written the final word on 
myxogliomas of the optic nerve. They are primary tumors of the optic nerve 
trunk and only involve the sheaths secondarily. , 

In answer to Dr. Marine, the condition in which arachnoid has been identi- 
fied has not occurred often enough to discuss, but the case which helped to 
confirm my opinion, that of Bergmeister, was one of cysts of the optic nerve 
sheaths in both eyes, both eyes being microphthalmic. 


True HERMAPHRODITISM. Report oF A Case. Borts Kwartin and Josepu 
Hyams. (From the Department of the Laboratories and the Department of 
Urology, New York Post-Graduate Medical School and Hospital.) 


We had the opportunity to observe a case of true hermaphroditism in our 
mortuary. The rarity of the condition and the fact that a heated controversy 
still centers around the existence or nonexistence of true hermaphroditism urged 
us to report this case, which, we must emphasize, is offered only as an addition 
to the cases hitherto reported, without going into abstract theoretical discussion 
of the nature and pathogenesis of the curious condition. 


REPORT OF A CASE 


Alexander W., aged 24, colored, considered a male, was admitted to the 
Metropolitan Hospital on Nov. 18, 1924, suffering with advanced pulmonary 
tuberculosis. The clinical notes procured through the courtesy of the authorities 
of the Metropolitan Hospital read as follows: “Patient is a well-developed, well- 
nourished male of 23 years with female physical characteristics. He has no 
hair on face but has well-developed female breasts. He has rounded hips; the 
distribution of his pubic hair approaches the female type.” 

He died on Dec. 24, 1924, the cause of death being given as advanced chronic 
pulmonary tuberculosis in a pseudohermaphrodite. 

The body came to our mortuary for anatomic dissection. The abstracts of 
our notes follow: 

“A young adult, moderately nourished, apparently male individual, approx- 
imately 25 years old. Length of cadaver is 5 feet 7 inches (167.5 cm.). The 
face is rounded, does not show any evidence of having been shaved; chin and 
upper lip are similarly beardless. Adam's apple is slightly prominent but not 
as markedly as in a normal male. The torso is characteristically feminine, 
shoulders are rounded, breasts are well developed, the nipple shows a distinct 
areola mammilata. There is no hair on the chest. The pelvis is broad, 
approaching the female type; the hips are wide; the pubic hair is of female 
distribution. 
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Pelvic Measurements 


Interspinous (anterior superior) distance 
Intertrochanteric distance 
Interischial distance 
Distance from sacro-iliac synchondrosis to symphysis 
pubis 
CHIN NE, UNI, aig ns cckon cde picvektnce dates 39.0 cm. 


“The penis is 5 cm. long, with normal external form. The glans is of a 
proportionate size to that of the penis. However, at the tip of the glans there 
is no urethral opening. On the under surface, 2 cm. from the tip of the penis a 
small hypospadiac meatus 5 mm. wide is seen, into which a catheter can be 
introduced, leading into the bladder. Scrotum is of moderate size but it is 
empty. In the right inguinal canal a distinct cord is palpable which is con- 
nected with an almond-shaped, moderately firm mass, 2.5 by 2 cm., apparently 
testicle. Left side is devoid of any masses or cords. 

“Both lungs show advanced caseous tuberculosis. Other thoracic and 
abdominal organs show nothing unusual. In the pelvis there is a small rudi- 
mentary uterus with a moderately tortuous tube and a small fibrotic ovary on 
the left side. On section no corpora lutea or follicular cysts are seen. No tube 
or ovary can be found on the right side. After removing the pelvic organs 
en masse with the external genitalia the following features are observed: A 
wide, penile urethra with two corpora cavernosa. On its posterior wall, 48 mm. 
from the meatus, there is an opening which leads into a vaultlike structure 
identified as vagina. Into the vagina a narrow cervix protrudes with a lumen 
which can be followed into the fundus of the uterus. 

“In the right inguinal canal the vas deferens and the veins appear of normal 
configuration. The cord leads to the testicular mass situated at the level of 
the vaginal opening into the urethra which measures 28 by 20 by 8 mm. It is 
of oval shape, moderately firm in consistency with a circular indentation at its 
upper pole. On section the upper cap-shaped portion, which is firm, striated, 
pale pink in color, appears to differ in structure from the larger, lower portion, 
which appears soft and granular with numerous fine connective tissue septa. 
No prostate or seminal vesicles are seen. 

“Microscopic examination of vaginal wall, cervix, uterus and left tube show 
atrophic lining membrane, while the ovary contains numerous corpora fibrosa, 
suggesting a senile organ. 

“The supposed testicular mass shows an upper portion with characteristic 
ovarian stroma, 5 or 6 primary Graafian follicles in each section and numerous 
corpora fibrosa. It suggests a combination of an infantile and a senile atrophic 
ovary. The lower portion is composed of numerous winding tubules with thick 
hyaline basement membrane, which support two or three indefinite rows of 
somewhat cuboidal or polygonal celis. These cells are uniform in appearance, 
having clear, pale cytoplasm and fairly large, deeply-staining nuclei. Occasional 
intertubular nests of cells with slightly deeper staining cytoplasm and small 
nuclei are seen. In spite of the postmortem changes shown by these cells their 
location and the interpretation of the tubules as seminiferous tubules suggest 
their being considered interstitial cells of Leydig. The tubules themselves are 
similar in appearance to those found in the cryptorchic and atrophic testis.” 

We, therefore, interpret this organ as an ovotestis and our case as one of 
true hermaphroditism. 
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COMMENT AND SUMMARY 


Hermaphroditism is the mixture of opposite germinal and accessory sexual 
characteristics. We do not agree with such extremists as Kermanner, Ahlfeld 
and others who claim that both sex glands must be present in mature form in 
order to justify the classification of a person as a true hermaphrodite. We 
accept Pick’s and Sauerbeck’s contention that the organospecific, gonadal 
character of the sex glands should be demonstrated: i. e., that the morphology of 
the organs should be convincing even if they are in an atrophic or rudimentary 
state. We incline to view the primordial sex gland as endowed with a com- 
mon bisexual anlage and believe that true hermaphroditism is the expression 
of an atavistic formative hindrance with the lack of disappearance of one 
sex gland. The hypoplastic condition of both elements may be explained, 
according to Halban, hypothetically, as follows: The impulse for the develop- 
ment of the sexual system as a whole, which usually is concentrated on one 
system, in the case of hermaphroditism is required to act on two systems, with the 
disastrous result that it becomes insufficient to force either of them to the normal 
degree of development. 

The criteria of true hermaphroditism as established by Sauerbeck and 
Pick are: 

1. In all cases of true hermaphroditism there is a mixture of external male 
and female sexual characteristics. 

2. In most cases of undoubted true hermaphroditism an ovotestis is found 
on one side or the other. 

3. In most cases the testicular portion of the ovotestis is larger but atrophic, 
the picture resembling that found in cryptorchism. 

4. The ovarian portion is usually smaller in size, but more highly differ- 
entiated. Primary, primitive and mature Graafian follicles, corpora lutea and 
corpora fibrosa are recognized. 

Applying these criteria to an extensive study of the pertinent literature we 
found that cases of undoubted human true hermaphroditism have ben reported 
by the following authors: Salén, Simon-Garré, Uffreduzzi, Photakis, Briau, 
Lacassagne and Lagoutte, Polano, Schauerte-Berblinger, Burden-Masson, Young 
and Meyer. To this series we add our case. 

The cases of Gudernatsch, Kleinknecht, Sand, Reifferscheid and Reverdin 
are considered as probable. 

We reject the cases of Baldwin, Moots, Losert, Schneider and Pettayel as 
either incompletely presented or not convincing. 


DISCUSSION 


Davin P. Seecor: Were the other endocrine glands examined, especially the 
suprarenal and pituitary? 

Louts Gross: During life did this patient have catamenia suggestive of 
menstrual cycles? Today it is relatively simple to test for the so-called female 
sex hormone in the blood. I do not suppose that this patient’s blood was so 
examined. It is an accurate method of determining whether the patient is pre- 
dominantly female or not, but I would like to know clinically whether there 
were such cycles. 

F. H. Dieterich: Did Dr. Kwartin mention whether any spermatozoa were 
seen? 
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CHarLes Norris: I imagine that these conditions are much more frequent 
than is supposed. Dr. Burdick at Bellevue Hospital had a case of a woman 
without any external genital anomalies who had a small tumor in the inguinal 
region, and my recollection is that there was a perfectly well formed testicle. 
The cases are not examined sufficiently to tell just how frequent the condition is. 
They used to be considered rare, and yet they are really much more common 
than was thought. 

JosepH Hyams: The person apparently was admitted to the hospital as a 
male and was kept on the male side, but the body was accepted as female in 
our mortuary, and it was only after a rather careful examination that the male 
characteristics were shown. The important thing from the clinical side is that 
most of these cases present two conditions. One, of course, is hypospadias, the 
operation for which does not entail much difficulty, and the other is undescended 
testicle. It means that the surgeon must be particularly careful in the opera- 
tion because we find there is an atypical blood supply, and the organ itself is 
typically a testicle. In this instance, it was only by dissecting away the tunica 
albuginea that one could see the structure which seemed to have the appearance 
of an ovary with the tube. Of course, under what circumstances it presents 
itself is important, as the medico-legal aspects of operation on such a gonad 
could be disastrous to the patient. 

Borts Kwartin: In regard to the first question, the body showed advanced 
postmortem changes, and the microscopic examination of the suprarenals was 
therefore of little value. The gross and microscopic appearance did not indicate 
any marked hypertrophy. 

In regard to the question of catamenia, the clinical information is meager. 
Data could not be obtained of the patient’s previous life, because he did not have 
any relatives. 


With regard to the question of spermatozoa, the authors have never been 
able to find mature spermatozoa. The fact that the testicle is hypoplastic ‘is 
accepted by most authors. Usually the ovary does present a higher development 
at one side or the other, shown clinically in the form of catamenia. 


THe Sprenic Lopure.* Warp J. MacNear. (From the Department of the 
Laboratories, New York Post-Graduate Medical School and Hospital.) 


Kyber, Hoyer and, later, Mall, have recognized a lobular unit in the spleen, 
but they are not precisely in accord nor is the lobule clearly defined by any of 
them. By employing perfusion and fixation of the spleen in the distended state, 
it has been possible to elucidate the circulation in the spleen pulp and to arrive 
at a clearer conception of the lobular unit as determined by the arrangement 
of the finer vascular channels. 

The unit of spleen structure, to which it is proposed to apply the term lobule, 
consists of splenic follicle or malpighian corpuscle, its important surrounding 
marginal zone and the irregularly radiating pulp cords surrounding this, together 
with the included vascular channels. The lobule is limited at its periphery by 
a zone of larger venous sinuses into which the venous sinuses of contiguous 
lobules drain. The splenic lobule is spheroidal in man, but more irregular in 
form in the rabbit. Compound lobules occur in both species and are relatively 
more abundant in the rabbit. The lobule, as here designated, corresponds in a 
sense to the conception of Kyber. It corresponds less well to that of Mall. 


* The full paper will appear in the Anniversary Volume dedicated to Alfred 
Scott Warthin, published by George Wahr, Ann Arbor, 1927. 
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DISCUSSION 


FLorENCE SABIN (by invitation): I am naturally interested in Dr. MacNeal’s 
presentation of the splenic lobule. The demonstration of the three zones in 
the lobule and the showing that the periphery of the lobule in the depth of the 
organ is marked by the veins of the splenic pulp clears up the subject most 
convincingly. What is the meaning of the spaces seen in the margin of the 
follicles whenever the spleen is fixed during distention? I have often seen them 
before, and there were a few in Dr. MacNeal’s slides. 

ALFRED PLaut: In sections of spleen stained for fat the peripheral zone 
occasionally contains a much larger amount of fat. 

Warp MacNEac: I wish first to apologize for presenting a purely anatomic 
topic before the New York Pathological Society. However, when one comes 














Photomicrograph of section of human spleen, perfused and fixed in the 
distended state immediately after splenectomy; near the center of the figure 
is an intralobular arteriole with lymph follicle below it, marking the center of a 
lobule ; the periphery of the lobule is marked by distended venous sinuses ; above 
and slightly to the right is a compound lobule in which two follicles are 
associated without distended sinuses between them; after a little study the 
entire area of the figure can be resolved into its constituent lobules. 


to study the pathologic condition of the spleen, it is obvious that a finer knowl- 
edge of its anatomy is needed. The whole question is fundamental to the 
pathologic condition of the spleen. When this work was begun, I felt that I 
was doing something I should have done as a first year medical student. In 
studying histology I was tremendously puzzled over the spleen and never had 
any clear idea of it. The conception of a unit lobule of the spleen with the distribu- 
tion of the blood vessels in it, and the peculiar way in which the blood passes 
through the lobule seems to me to give a fundamental anatomy on which one 
can base some ideas concerning function. In the recent literature of the spleen 
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one sees everywhere the recognition of the importance of the marginal zone. 
It is perfectly obvious that this must be the region in which active function 
takes place in the spleen. It seems to me that the studies made so far finally 
prove that in the marginal zone there is the discharge of the red blood cor- 
puscles of the patient himself into the intercellular spaces between the reticular 
cells of the spleen, so that the red blood cells come into direct contact with 
these cells. It is in this region that the erythrocytes are most actively phagocyted. 

In regard to the question asked by Dr. Sabin, the behavior of the marginal 
zone after perfusion has been a problem to every one who has studied this 
question. It is an exceedingly difficult question. In almost every distended 
spleen tears and ruptures will be found; hence, in my preparations I am willing 
to recognize the presence of artefacts in which the cells are torn, but I am also 
willing to maintain that there are portions of the specimen in which such an 
explanation is not adequate, and the elements are merely stretched without 
rupture. Distention in the marginal zone is far less than that obtained at the 
periphery of the lobule, where the sinuses are larger. The illustrations shown 
in some of the lantern slides will appear in a forthcoming article in the 
Journal of Pathology and Bacteriology. 

The question of fat in the marginal zone does not seem to me to require 
further discussion. It is evident that this is the extremely active region of the 
splenic lobule. If injury has taken place in the spleen, it may first be made 
evident in this zone. 





REPORT OF AMERICAN SOCIETY OF PARASITOLOGISTS 


Second Annual Meeting, Philadelphia, Dec. 28, 29 and 30, 1926 


About seventy-five members of the society were present out of a total 
membership of 392. A feature of the program was an interesting and splendidly 
illustrated address on “Piroplasms” by Prof. G. H. F. Nuttall of Cambridge 
University. Dr. Nuttall gave a review of the life cycles of a number of repre- 
sentatives of this group and ended with a plea to American parasitologists to 
devote more attention to the many unsolved problems connected with these 
organisms. The retiring presidential address by Dr. C. W. Stiles was devoted 
to a timely discussion of certain problems in zoological nomenclature. 

A total of forty-five papers were listed on the program of the society, of 
which thirty-four were read by the authors and eleven presented by title. Of 
the forty-five papers, seventeen concerned protozoology, twenty-seven helmin- 
thology and one medical entomology. About one fourth of the papers were on 
the systematic-morphologic phases of the subject. Most of the others were 
experimental in nature, dealing with immunity, life cycle relations or the 
economic and medical phases of the subject. A further analysis of titles and 
abstracts show that twenty-three papers dealt either directly or indirectly with 
human parasitology, that eight had to do with parasites of animals of economic 
importance to man and that fourteen might be called strictly of zoological 
interest. Some of the points of particular interest to medical men will be 
mentioned briefly. 

W. H. Taliaferro and His co-workers reported a series of 1,605 tests with 
thirty-seven different antigens, made on 535 persons in Honduras, in the attempt 
to find a precipitin test for human malaria. Using an antigen prepared from 
heavily infected placentas they found a high correlation between the positives 
detected by the precipitin test and those found in thick smear. They conclude 
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that their results indicate that a precipitin test can be devised for malaria. 
L. R. Cleveland reported the cultivation, for more than a year, in tap water, 
of a tritrichomonas obtained from human feces. 

In a paper on the host parasite relations between the dog and its hookworm, 
C. A. Herrick showed an increased resistance to the parasite in older dogs. 
He also found that dogs harboring hookworms are more resistant to infection 
than those that were nonparasitized or those that had been freed from the hook- 
worms before reinfection. 

J. E. Ackert and his co-workers reported that young chicks fed with a diet 
deficient in the fat soluble vitamin A are less resistant to the establishment 
and growth of the common chicken nematode Ascaridia lineata than chicks of 
the same age fed with a diet in which this element is present in sufficient 
quantity. The discussion of this paper emphasized the importance of studies 
on the relation of the diet of the host to its resistance to parasitic infection. 

H. W. Brown gave the results of some studies on Ascaris lumbricoides in 
Panama, in which he demonstrated that eggs on the floors of the huts were an 
important source of infection. He also showed that ascaris and trichuris eggs 
develop under natural conditions on the soil much more —— than has 
previously been supposed. 

In a paper by W. E. Dove and G. F. White, studies on the etiology of 
creeping eruption in man in the southern United States were reported, which 
demonstrated that this condition can be produced by the penetration and migra- 
tion of the infective larvae of the dog and cat hookworm Ancylostoma brasziliense, 

M. S. MacDougall showed that the increases of the sugar content of the 
blood of canaries produced by the feeding of sugar rendered it a more favorable 
habitat for the malarial organisms. 

A higher incidence of intestinal protozoa in a group of seventy-one persons 
was obtained by C. F. Craig and J. H. St. John by the culture method than 
by either sedimentation or direct microscopic examination. They found that a 
medium composed of seven parts of physiologic sodium chloride solution and 
one part of inactivated human blood serum was suitable for a continued cultiva- 
tion of Endamoeba histolytica over an indefinite period of time. 

R. W. Hegner reported the excystation of the cysts of the human Giardia 
in the intestine of the rat. F. L. Soper suggested, from the finding of a 
Ankylostoma-Necator ratio of 13 to 1 in semicivilized Indians in the Paraguayan 
Chaco, that Ankylostoma duodenale may have been introduced into the Western 
Hemisphere before the discovery of America dy Columbus. 

It is not possible even to mention the numerous other interesting observations 
reported. Abstracts of all the papers on the program will be published in the 
March number of the Journal of Parasitology. 

The following officers were elected for 1927: president, R. P. Strong; vice- 
president, Edwin Linton; new members of the council for a four year period 


J. H. St. John and F. D. Barker. 
W. W. Cort, Secretary. 





Book Reviews 


ProrozooLoGy, A MANUAL FoR MEpICAL MEN, VETERINARIANS AND ZOOLOGISTS. 
By C. M. Wenyon. In 2 volumes, with 565 illustrations and 20 colored 
plates. Price, $25. New York: William Wood & Co., 1926. 


The author of this manual was formerly protozoologist to the London School 
of Tropical Medicine and is now director-in-chief of the Wellcome Bureau of 
Scientific Research. He has long been an investigator of the protozoa and 
his published researches date back to 1906. Leishmanias, trypanosomes and 
intestinal protozoa have furnished the principal material for his investigations. 
The present work is in two volumes and covers the entire phylum protozoa. 
Volume I of 778 pages, contains part 1, General Description of the Protozoa and 
a portion of part II, Systematic Description of the Protozoa with Special 
Reference to Parasitic and Coprozoic Forms. Volume II, of 795 pages, com- 
pletes part 2 and includes part 3, Spirochaetes, part 4, Methods of Investigation 
and Rules of Nomenclature, part 5, Blood Parasites of Vertebrates and 
Trypanosomidae of Invertebrates, part 6, References to Literature and the 
Index. 

In part 1 (150 pp.) is given a general account of the morphology, nucleus 
and nuclear division, encystment, reproduction and life-histories of the protozoa. 
Of special interest are sections on immunity in protozoal infections (13 pp.), 
in which are discussed natural immunity, recovery from infections, acquired 
immunity and the mechanism of immunity, and the action of drugs in protozoal 
infections (2 pp.). The author considers the question of the unicellular or 
noncellular nature of the protozoa and decides in favor of the former. He 
stresses the point, with which I thoroughly agree, that “to understand properly 
the parasitic forms the study of free-living Protozoa should not be neglected.” 
The parasitic forms are not considered degenerate but specialized by modifica- 
tions that fit them for their peculiar environment. Several new or little known 
terms are introduced by the author: axoneme is used to describe the axial 
filament of a flagellum which, on leaving the body, is surrounded by a cyto- 
plasmic sheath and becomes a flagellum; kinetoplast is employed for the com- 
bined parabasal and blepharoplastic complex; and gametocyst is the cyst wall 
formed around two gametocytes. The term neuromotor system used by Kofoid 
and his students to designate the karyosome, centrosomes, blepharoplasts, 
flagella, etc., is crticized, since some of the fibers included have a motor function 
but others are merely supporting rods without evidence that they are com- 
parable to nerve fibrils, as the term suggests. The statement that only encysted 
intestinal amebas are able to carry infection to a new host since trophozoites 
“would, in all probability, be killed by the digestive fluids of the stomach,” 
seems doubtful since the writer has shown that trophozoites can successfully 
withstand conditions in the stomach of lower animals and probably also in man. 

Part 2, Systematic Description of the Protozoa with Special Reference to 
Parasitic and Coprozoic Forms, comprises 1,075 pages. This begins with an 
outline of the phylum (5 pp.), including brief descriptions of the larger divisions. 
Two subphyla are recognized, Plasmodroma, containing the classes Rhizopoda, 
Mastigophora, Cnidosporidia and Sporozoa, and Ciliophora, containing the classes 
Opalinata, Ciliata and Suctoria. 
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The class Rhizopoda (108 pp.) is introduced by a general statement (5 pp.) 
and a brief description of five orders (8 pp.), followed by a systematic descrip- 
tion of the order Amoebida (95 pp.). This is largely devoted to the parasitic 
amebas that live in man, and species of the same genera living in other animals 
(77 pp.). Under each human species are given the chief synonyms, a brief 
historical account, the life history, morphology, pathogenicity, susceptibility of 
animals, cultivation and aberrant forms. In addition, paragraphs are inserted 
in appropriate places on the amebas of plants, the diagnosis of intestinal amebas 
of man, action of drugs and coprozoic amebas. One of the greatest services 
done by the author is to examine carefully the status of various species (?) 
of protozoa that have been described from man, and to express an opinion 
as to their validity. Thus, slides were studies on which there were specimens 
named by Chatterjee, Entamoeba paradysenterica; these Wenyon says are 
undoubtedly degenerate forms of Entamoeba histolytica. The author decides that 
enough evidence has not been advanced to prove that Caudamoeba sinensis and 
Karyamoebina falcata are not really Entamoeba histolytica. Regarding the theory 
of Kofoid, that one type of arthritis deformans is due to E. histolytica, Wenyon 
decides that more convincing evidence is required before this can be accepted. 
Other interesting decisions of the author are that the generic term Entamoeba 
should be employed for human species, and Endamoeba for the large ameba of 
the cockroach; that there is not any definite proof of emetine resistant strains 
of E. histolytica; that the characters that distinguish Councilmania lafleuri from 
Entamoeba coli fall within the range of variation of the latter; that Entamoeba 
dispar cannot be accepted as a “good” species on the basis of its being non- 
pathogenic since he does not believe “physiological data of this kind afford a 
means of distinguishing species” ; that E. sinensis is probably not a distinct species ; 
and that E. bengalensis may be E. histolytica. Hegner and Taliaferro (1924) are 
given credit for naming the ameba from the turtle, Endamoeba barreti, whereas 
this was done by Taliaferro and Holmes (1924). 

The section on the class Mastigophora (448 pp.) is of greater length than that 
on the class Rhizopoda, largely because of the long description of the family 
Trypanosomidae (295 pp.). Special sections are interpolated on coprozoic Masti- 
gophora, invasion of the blood stream by intestinal Mastigophora, blackhead in 
turkeys, inoculation of insect Trypanosomidae into vertebrates and invertebrates, 
and trypanosomes as filter passers. Various conclusions reached by the author 
regarding the Mastigophora are that such a genus as Craigia does not exist, based 
on the examination of poorly stained slides sent to Wenyon by Craig; that 
Embadomonas bengalensis of Chatterjee is probably E. intestinalis, and that E. 
sinensis of Faust and Wassell is a doubtful species; that the correct specific name 
of the human intestinal Trichomonas is T. elongata, Steinberg, 1862, and not 
T. hominis as now generally accepted; that the trichomonads of the human vagina, 
mouth and intestine belong to one species; that the two species of trichomonads, 
T. muris and T. parva, described by Wenrich in the rat cannot be accepted with- 
out further information; that the Hexamita described from man by Chalmers 
and Pekkola, slides containing which were examined by Wenyon, is really 
Trichomonas; that the so-called axostyles of Giardia are the axonemes of the 
posterior flagella; and that the cysts of Giardia may hatch within the same host 
in which they are formed since trophozoites are rarely found in division. Credit 
is given to Reichenow (1923) on page 627 for diagnosing Chilomastix mesnili 
by the culture method, whereas this was first reported by Hegner and Becker 
(1922) and confirmed by Reichenow. Trichomonads are said to be probably the 
commonest intestinal flagellates of man although surveys record a higher incidence 
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for both Chilomastix and Giardia. On page 663, the reader is referred to fig. 173, 
4 for an illustration of Sphaerita, but no such organism appears in this figure. 
Doubt is cast on the phenomenon of multiple fission in trichomonads, but this 
undoubtedly occurs in 7. termopsidis, as described by Andrews (1925). 

The class Cnidosporidia (44 pp.) is made up of the Myxosporidiida and 
Microsporidiida, Following a description of the general organization of the class 
there are detailed accounts of certain genera and species, especially the Micro- 
sporidia of blood-sucking Arthropoda and Nematoda, and the supposed Micro- 
sporidia in rabies and encephalitis in rabbits. The Sarcosporidia, Haplosporidia 
and Rhinosporidium (19 pp.), which are often included under the Neosporidia, 
are here treated as parasites of undetermined position. 

Volume II begins with the class Sporozoa to which 374 pages are devoted. 
Two subclasses are recognized, the Coccidiomorpha and the Gregarina, A. group 
of parasites of doubtful nature (12 pp.), such as Toxoplasma and Cytamoeba, and 
a list of structures of doubtful nature (13 pp.), such as Anaplasma and Rickettsia, 
are included. Special attention is given to the coccidia of the genera /sospora 
and Eimeria in man and other animals (57 pp.), and the commonest human form 
is referred to the species Jsospora belli. Other groups to which considerable 
space is devoted are the Plasmodiidae (78 pp.), Babesiidae (37 pp.) and Haemo- 
gregarines (16 pp.). Wenyon accepts the work of Thomson and Robertson as 
proof that Eimeria wenyoni and Eimeria oxyspora are really coccidia of fish that 
are ingested occasionally by man and are later found in the feces. He believes 
the “black spores” sometimes found in the stomach wall of mosquitoes infected 
with malaria are not Microsporidia but the contents of degenerated oocysts, 
and that the Haemogregarines (?) described from man are “vegetable cells of 
extraneous origin.” The author says that the period of growth of the bird 
malaria parasite is in doubt; he has evidently overlooked the convincing work 
of Mrs. Taliaferro (1925) in which she proves that a definite asexual cycle 
exists as in human malaria —in one strain, twenty-four hours, and in another, 
thirty hours. 

The subphylum Ciliophora (77 pp.) is divided into the Protociliata, containing 
the class Opalinata, and the Euciliata, comprising the class Ciliata. The genera 
Nyctotherus and Balantidiwm in man and other animals are emphasized (14 pp.). 

Part 3 is devoted to the spirochetes (56 pp.). A general account of their 
structure, affinities and nomenclature (4 pp.) is followed by a section on free- 
living species (3 pp.) and a longer discussion of parasitic species (49 pp.), 
divided into those living chiefly in the blood (24 pp.), in tissues (5 pp.) and 
in the alimentary, respiratory and genito-urinary tracts (13 pp.), and the 
parasitic spirilla (3 pp.). 

Part 4 is entitled Methods of Investigation and Rules of Nomenclature 
(59 pp.). Here are discussed living protozoa, culture methods, maintenance 
in laboratory animals, killing fixing and staining and the dissection of mos- 
quitoes and tsetse flies for detection of infection. Five pages are devoted to 
spirochetes. The inclusion of the International “Rules of Zoological Nomen- 
clature reproduced from the Proceedings of the Ninth International Congress 
of Zoology,” 1913 (14 pp.), will be appreciated by every protozoologist. 

Part 5 lists the vertebrate hosts of blood parasites (51 pp.), and the 
invertebrate hosts of the Trypanosomidae (11 pp.). 

Part 6 is a list of references to literature on the protozoa (89 pp.) and 
spirochetes (9 pp.). In all about 3,000 titles are given, forming a compre- 
hensive bibliography of the subject. The list appears to be remarkably free 
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from errors, but it would be of even greater value if the length of the papers 
listed was indicated by page numbers. 

An excellent index of forty-six pages completes the book. An authors 
index would have added materially to its value. 

The book. is printed on heavy glazed paper and is well bound. The volumes 
are large, but not too large to handle easily. There are 565 illustrations, 
well selected and uniformly excellent, and twenty colored plates, principally 
of blood-inhabiting species. 

Dr. Wenyon has put an immense amount of time and effort into the writing 
of these volumes and has produced the best book on protozoology available 
in any language. It will no doubt be the standard reference book on the para- 
sitic groups of protozoa for many years, and the author deserves the thanks 
of every student of this phylum for his masterly presentation of a complicated 
and difficult subject. 


Lyssa BEI MENSCH UND TiER. By Pror. Dr. R. Kraus, Director des staatlichen 
serotherapeutischen Institutes in Wien; Dr. Mep. vet. F. Gertacn, Direktor 
der staatlichen Tierimpfstoffgewinnungsanstalt in Médling bei Wien;Dr. F. 
SCHWEINBURG, an der staatlichen Schutzimpfungsanstalt gegen Wut in 
Wien. Mit 69 Abbildungen im Text und 6 farbigen Tafeln. Berlin und 
Wien: Urban & Schwarzenberg, 1926. 


This work of 464 pages is a complete treatise on the subject of rabies, and 
constitutes the first of a series of monographs to be prepared by Kraus on 
diseases caused by filtrable viruses. 

It is more than a mere compilation of the literature, in that it includes 
the combined knowledge of the authors, all of whom have had years of 
laboratory and clinical experience with rabies. The authors acknowledge their 
indebtedness and free use of the older monographs of Hoégyes, Babes, Heller, 
Marie, Stimson and Aujeszky, and also the works edited by Kolle and Wasser- 
mann, Kraus and Levaditi, and in addition they have covered nearly all the 
literature of the last fifteen years. 

The chapters on etiology, postvaccinal paralyses and protective vaccination 
of man and animals are specially thorough, and these are the subjects which 
hold particular interest today. 

Concerning the nature of the virus great progress has not been made. In 
connection with their discussion of filtrability the authors refer to the dis- 
covery by Ricketts, in 1909, of cell inclusions in Rocky Mountain spotted fever 
and typhus. They also state that Noguchi’s reported cultivation of rabies 
virus (1913) remains unconfirmed. They give a full account of fixed and 
street viruses, and the manner in which they behave in various hosts, and 
point out that according to several reputable authorities there appears to be 
more than one strain of street virus, and the corresponding fixed virus. 

The chapter on postvaccinal paralysis gives all available statistical data, 
the types of reaction with prognosis and treatment. The etiology is discussed’ 
at length, and while the authors do not reach a definite conclusion, they appear 
to favor the view that brain tissue per se is an important factor. This view 
has some experimental foundation, and in addition, such reactions have been 
rarer in those clinics using a vaccine which contains a minimal amount of 
nervous tissue, or requires a smaller number of injections. The authors note 
particularly that vaccines prepared by the ether methods cause fewer paralyses. 
The method used in Vienna in severe cases seems worthy of particular mention. 
Fixed virus brain after being treated with ether for seventy-two hours is 





BOOK REVIEWS 573 


administered in 10 cc. doses of a 10 per cent emulsion, daily, for the first 
six days, and this is followed by the usual Hégyes dilution method. Death 
from rabies has not occurred in a series of about 800 cases thus treated; 
all wounds were severe, including many head bites by proved rabid dogs, 
and postvaccinal paralyses have not occurred. 

Regarding protective vaccination in man, the authors regard vaccine prepared 
by one of the ether methods or a dilution method, or, in other words, a fairly 
active virus, as more potent in preventing rabies and also less apt to cause 
paralysis. The present tendency is to give a more active virus and a smaller 
number of doses. 

The question of protective vaccination in dogs and other animals is dis- 
cussed in full, particular emphasis being given the Japanese method and various 
modifications of the same, with the results obtained in various countries to date. 

In general this book will be of particular value to libraries and to students 
of the rabies problem, in that every phase of the subject is covered. The 
chapters on the clinical course of the disease in man, and in all species of 
domestic and some wild animals, are exhaustive. The work of all important 
investigators of rabies is given in sufficient detail to make reference to the 
original work almost unnecessary. 

The general criticism may be made that methods and results obtained in 
the United States are not given sufficient consideration, but this is probably 
due to the lack of concise and full statistics on the subject. 


ENZYMES, PROPERTIES, DISTRIBUTION, METHODS AND APPLICATIONS. By SELMAN 
A. WaxsMan, M.S., Pu.D., Associate Professor of Soil Microbiology, 
Rutgers University; Microbiologist, N. J. Agricultural Experiment Station, 
and Witsurt C. Davison, M.A., M.D., Associate Professor of Pediatrics, 


Johns Hopkins University, School of Medicine; Associate Pediatrician, 
Johns Hopkins Hospital. Pp. 364. Price, $5.50. Baltimore: the Williams 
& Wilkins Co., 1926. 


This monograph probably contains as much information about enzymes as 
can be packed into 270 pages of text. Actually, it is a reading index to a 
bibliography of 1,323 titles that occupies another eighty pages. A work that 
contains such a large amount of condensed information touching on all known 
features of enzymes and enzyme action, and leading the reader to the original 
sources, is certain to be useful to a wide group of laboratory workers, including 
medical men. This same condensation prevents any exhaustive, critical, or 
lucid discussion of many of the topics considered —for these the reader will 
generally have to consult the original literature, and particularly the numerous 
critical reviews cited in the bibliography. Certainly this is true in respect to 
the items of particular interest to pathologists. The discussion of autolysis 
fails to suggest the large amount of work done and information secured con- 
cerning autolysis as a factor in disease. The detailed information available 
concerning the elaborate series of enzymes participating in purine metabolism, 
and their peculiar distribution in different organs of different species, is not 
apparent from this text. The paragraph entitled “Enzymes as Antigens” 
(p. 93), does not discuss this subject, but is devoted principally to the toxicity 
of enzymes. There is no systematic consideration of the topic of Enzymes as 
Antigens, which, perhaps is not a great loss in view of the uncritical character 
of most of the published work. One notes the absence in bibliography and 
text to any reference to the contributions of Hopkins on oxidation. Sumner’s 
work on the nature of urease is perhaps too recent for inclusion. 
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In general the impression is gained that in discussing the enzymes in patho- 
logic conditions, there is too ready accepiance of some of the statements in 
the medical literature. It is perhaps not too much to say that in the matter 
of studies of enzymes in pathologic processes medical literature offers a larger 
proportion of chaff to wheat than in almost any other department, through 
the rushing in of physicians where chemists fear to tread. Experimental results 
have been presented and conclusions drawn, in all honesty, by novices lacking 
a full appreciation of the sources of error, or the limits of their methods and 
materials. Such literature needs highly sceptical consideration. 

The task of reviewing all the literature dealing with enzymes and their 
activities is of hopeless magnitude, and one who calls attention to omissions 
or shortcomings in the outcome of such an enterprise must recognize and accept 
their unavoidability in a work of this kind. It is fair to say that the authors 
have done a creditable and highly useful task in their attempt “to piece these 
irregular and loosely fitting fragments together into a mosaic upon which 
future studies may rest.” 


THe Mepicat DEPARTMENT OF THE UNITED STATES IN THE WorLD War: 
VotumME XIV. Mepicat Aspects or GAS WARFARE. PREPARED UNDER THE 
DrrecTIon OF May. Gen. M. W. IRELAND, THE SURGEON GENERAL. By 
Cot. Witper D. Bancrort, C.W.S., Mayor H. C. Brapiey, C.W.S., Major 
J. A. E. Eyster, M.C., Cor. H. L. Gitcurist, M.C., Capr. Samuet Gop- 
scHMipt, C.W.S., Capr. Paut J. Hansirx, M.C., A. S. Lovennart, M.D., 
ALFRED S. WarRTHIN, M.D., Capt. E. K. MatsHatt, Jr. C.W.S., Major 
Wa ter J. Meek, C.W.S., Mayor James E. Poors, M.C., Mayor A. M. 
PAPPENHEIMER, M.C., ToraLp Sor~tmMaNn, M.D., Sercr. Jesse Tarr, C.W.S., 
Lr. Cor. F. P. Unpernii, C.W.S., and Carr. D. W. Wison, C.W.S. 
Washington: Government Printing Office, 1926. 


The accounts of gross and microscopic changes in the bodies of 107 persons 
who died from poisonous gases, or from other causes subsequent to “gassing,” 
together with the clinical details, constitute the most valuable portion of this 
volume. In some instances, the nature of the gas was not learned, but nearly 
all the changes described were attributed to mustard gas. From the late 
occurrence of many deaths, sometimes weeks after exposure to the gas, oppor- 
tunity was afforded to study sequences. This section, dealing with the effects 
of gases used in warfare on the human body, is elaborately illustrated with 
colored plates and splendid drawings. In the legend for plate 9 the word 
“Branches” appears where Bronchus is meant. 

The largest part of the volume is a reprinting of monographs and articles 
published in journals on the experimental work with animals and on other 
studies carried out when information about poisonous gases became imperative. 
To have the results of such investigations thus made accessible in a single 
volume will prove highly useful. 
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MuscuLaR CONTRACTION AND THE REFLEX CoNnTROL OF MoveMENT. By J. F. 
Fulton. Pp. 644. Price, $10: Baltimore: Williams & Wilkins Company, 
1926. 


SYMBIONTICISM AND THE ORIGIN or Species. By Ivan E. Wallin, Professor of 
Anatomy, School of Medicine, University of Colorado. Pp. 171. Price, 
$3. Baltimore: Williams & Wilkins Company, 1927. 


Tue De Lamar Lectures 1925-1926 or THE SCHOOL or HyGIENE AND PUBLIC 
HeaALttH, JoHNs Hopkins UNiversity. Edited, with an introduction by 
W. H. Howell. Pp. 220. Price, $5. Baltimore: Williams & Wilkins 
Company, 1927. 


Contains lectures as foilows: David Marine, Prevention of Simple Goiter: 
Alice Hamilton, Industrial Toxicology in U. S.; Francis Carter Wood, Necessity 
of Education in Control of Cancer; Frederick W. Sears, Problems in Rural 
Hygiene; Thomas Adams, Industrial Housing and Public Health; W. G. Smillie, 
Intensity Surveys of Hookworm Infestation; Edw. R. Baldwin, Absolute and 
Relative Value of Laboratory Procedures in the Diagnosis of Tuberculosis; 
Louis I. Dublin, Body Build and Longevity; Joseph Goldberger, Etiology of 
Pellagra; C. R. Stockard, Constitutional Types in Relation to Disease; Horace 
Lo Grasso, Heliotherapy in Tuberculosis; Robbins B. Stoeckel, Motor Vehicle 
Accident Prevention; Sir Arthur Newsholme, William Fari the Father of 
English Vital Statistics. 


A Survey or AMERICAN Cuemistry, Vol. 1, July 1, 1925, to July 1, 1926. Includ- 
ing Reports from Scientific Committees, Division of Chemistry and Chemical 
Technology, National Research Council. Edited by William J. Hale, Chair- 
man of the Division, in cooperation with Clarence J. West, Chairman, 
Committee on Publications and Publicity, National Research Council. Con- 
tributors: Roger Adams, Edward Bartow William H. Bassett, Marston T. 
Bogert, Elmer K. Bolton, Herbert M. Boylston, Colin G. Fink, Francis C. 
Frary, Charles L. Gabriel, John A. Gann, William C. Geer, Harry LeB. 
Gray, William J. Hale, Emmet F. Hitch, Claude S. Hudson, Walter R. 
Ingalls, Treat B. Johnson, Charles A. Kraus, Phoebus A. Levene, Samuel C. 
Lind, Paul D. Merica, Harlan S. Miner, Charles E. Munroe, Lester A. 
Pratt, E. Emmet Reid, Francis O. Taylor, Hugh S. Taylor, Gustave W. 
Thompson, Donald D. Van Slyke, Harry B. Weiser, Frank C. Whitmore, 
James R. Withrow. Pp. 257. Price, $2. New York: The Chemical Catalog 
Company, Inc., 1927. 


Dre MorPHOLOGIE DER MISSBILDUNGEN DES MENSCHEN UND DER Tiere. Ein Hand- 
und Lehrbuch fiir Morphologen, Physiologen, Praktische Aerzte und 
Studierende, unter Mitwirkung zahlreicher Fachgenossen, begriindet von 
Weil and Prof. Dr. Ernst Schwalbe. Herausgegeben von Dr. G. B. Gruber, 
O. Oe. Professor der Pathologischen Anatomie an der Universitat Innsbruck. 
II. Teil: Die Einzelmissbildungen XII. Lieferung, 3. Abteilung, 1.-3. 
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Kapitel: Die Missbildungen des Muskelsystems (ausschliesslich des 
Zwerchfells) von Dr. A. Binder, Pforzheim. Die Missbildungen des Zwerch- 
fells, von Prof. Dr. G. B. Gruber, Innsbruck. Dis Missbildungen der 
Harnorgane, von Prof. Dr. G. B. Gruber, Innsbruck, mit einem Bildniss 
und einem Einleitenden Gedenkwort an Ernst Schwalbe von Geh. Prof. Dr. 
Paul Ernst, Heidelberg, mit 1 Titelbild und 252 Abbildungen im Text. 
Pp. 374. Paper. Price, 20 marks. Jena: Gustav Fischer, 1927. 


IMMUNITY IN SyPHiLIs. By Alan M. Chesney, Johns Hopkins Medical School. 
Pp. 85. Price, $2.50. Baltimore: Williams & Wilkins Company, 1927. 
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